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ABSTRACT 


A  model  spillway  was  built  and  tested  to  determine  the 
fluid  pressures  exerted  on  a  spillway  floor  beneath  a  hyd¬ 
raulic  jump.  The  model  consisted  of  a  sloping  section  of 
spillway  connected  to  a  horizontal  downstream  section.  Three 
slopes,  one  to  one,  two  to  one  and  three  to  one,  were  tested. 
A  range  of  downstream  or  tailwater  depths  from  five  inches 
to  thirty  five  inches  was  run.  Two  values  of  head  loss  in 
the  hydraulic  jump  were  produced  by  varying  the  loss  of 
energy  in  the  sloping  portion  of  the  spillway  with  energy 
dissipators.  The  velocity  head,  from  which  the  head  loss  in 
the  jump  was  determined,  was  measured  by  taking  velocity 
profiles,  with  a  pitot  tube,  at  various  sections  of  the 
spillway.  Five  or  six  values  of  downstream  depth  were  run 
for  each  value  of  slope  and  head  loss  in  the  jump.  The 
pressure  heads,  at  various  points  on  the  spillway  floor, 
were  determined  for  each  value  of  downstream  depth.  The 
pressure  heads  were  measured  on  manometers  connected  to 
tapping  points  on  the  spillway  floor. 

The  data  obtained  were  made  non-dimensional  and  non- 
dimensional  plots  of  pressure  head  versus  position  were 
drawn  for  each  slope  and  head  loss  value.  The  plots  of 
actual  data  were  condensed  on  to  three  pressure-head  profile 
plots,  one  for  each  value  of  slope.  The  method  of  deter- 
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raining  the  uplift  and  excess  pressures  on  the  spillway  floor 
was  described. 

A  comparison,  of  observed  and  published  data,  was  made 
to  aid  in  determining  the  validity  of  the  observed  data. 

The  results  of  the  experimental  program  are  the  three 
pressure-head  profile  plots.  The  profiles  may  be  used  to 
determine  within  the  range  of  the  non-dimensional  variables, 
the  uplift  and  excess  pressures  exerted  on  a  spillway  floor. 
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CHAPTER  I 


INTRODUCTION 

Up  to  1958  little  information  was  available  on  the 
fluid  pressures  exerted  on  sloping  spillway  floors  beneath 
a  hydraulic  jump.  This  lack  of  information  created  a  prob¬ 
lem  in  spillway  design  particularly  when  uplift  pressures 
were  encountered.  A  model  spillway  was  built  and  tested  in 
an  attempt  to  obtain  pressure  profiles  which  could  be  used 
in  the  design  of  spillway  floors.  The  model  spillway  was 
tested  for  a  range  of  flow  conditions  and  slopes.  The 
pressure  profiles  which  were  drawn  may  be  used  to  obtain 
the  uplift  and  excess  pressures  for  many  of  the  conditions 
encountered  in  practice. 

Uplift  and  Excess  Pressures 

A  knowledge  of  the  pressures  exerted  on  a  spillway  floor 
beneath  a  hydraulic  jump  is  necessary  for  floor  design  since 
uplift  pressures  may  arise  which  are  sufficient  to  cause  a 
failure  of  the  floor.  An  estimate  of  uplift  pressure  forces 
should  be  made  for  all  spillways  which  are  built  on  permeable 
foundations.  Under  normal  operating  conditions  water  will 
be  forced  into  the  permeable  layer  beneath  a  spillway  floor 
by  the  water  pressure  at  the  end  of  the  spillway.  The  water 
level  in  the  permeable  layer  will  eventually  rise  to  an 
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elevation  equal  to  the  downstream  tail  water  elevation.  If 
a  hydraulic  jump  is  produced  in  the  spillway,  the  water  sur¬ 
face  elevation  at  the  toe  of  the  jump  will  be  less  than  the 
tail  water  elevation.  The  amount  of  decrease  in  elevation 
of  the  water  surface  at  the  toe  of  the  jump  depends  upon 
the  slope  of  the  spillway,  the  velocity  of  the  supercritical 
flow  before  the  jump  and  the  position  of  the  hydraulic  jump 
on  the  slope.  The  decrease  in  water  surface  elevation  at 
the  toe  of  the  jump  creates  a  pressure  differential  between 
the  top  and  bottom  surfaces  of  the  spillway  floor,  the 
higher  pressure  being  exerted  on  the  bottom  of  the  spillway 
floor.  This  pressure  differential  is  an  uplift  pressure 
and  may  be  appreciable. 

If  a  spillway  is  designed  to  have  an  abrupt  change  of 
slope  at  the  downstream  end,  pressures  in  excess  of  hydro¬ 
static  pressure  may  arise  at  the  change  of  slope.  The  excess 
pressure  is  caused  by  the  flow  impinging  on  the  spillway 
floor  or  by  flow  curvature. 

Figure  1  shows  a  pressure  profile  sketch  for  a  spillway 
with  a  3 si  slope. 1  The  uplift  and  excess  pressures  are 
indicated  on  the  figure. 


1.  A  3 si  slope  means  a  slope  of  three  horizontal  to  one 
vertical.  This  method  of  slope  notation  will  be  used  in  all 
cases. 
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Figure  1.  Pressure  Profile  Sketch  Showing  Uplift 
and  Excess  Pressure  Heads. 

Figure  1  shows  how  pressure  profiles  may  be  used  in 
spillway  design. 

Historical  Background 

The  hydraulic  jump  has  been  the  subject  of  many 
experiments  conducted  during  the  past  one  hundred  and  forty 
years.  The  first  laboratory  experiments  on  hydraulic  jumps 
were  done  in  1819.  These  early  investigations  were  con¬ 
fined  to  hydraulic  jumps  which  formed  on  a  horizontal  floor. 
The  correct  mathematical  theory  for  such  cases  was  derived 
in  1838.  This  mathematical  theory  enabled  scientists  to 
predict  the  downstream  depth  of  the  jump  when  the  discharge 
and  the  depth  of  flow  just  prior  to  the  jump  were  known. 
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Investigations  on  hydraulic  jumps  on  sloping  floors 
were  begun  in  1917  and  have  continued  to  date  (Bib,  1  and 
2).  The  first  experiments  were  done  on  flumes  with  slopes 
ranging  from  eleven  to  one  to  five  to  one.  Later  experimen¬ 
tal  work  extended  the  available  data  to  include  jumps  on 
slopes  up  to  three  to  one.  A  compilation  of  the  theories 
and  equations  produced  up  to  1950  is  given  in  the  Central 
Board  of  Irrigation  Publication  No.  7  (India)  entitled 
"The  Standing  Wave  or  Hydraulic  Jump"  (Bib.  3)  • 

The  applicability  of  equations  for  jumps  in  sloping 
flumes  was  increased  as  more  information  became  available. 

The  jump  equations  related  the  tail  water  depth  to  the  flow 
conditions  before  the  jump. 

As  previously  noted  information  on  fluid  pressures 
beneath  a  hydraulic  jump  was  still  scarce.  Some  experimen¬ 
tal  work  was  done  at  the  University  of  Alberta,  in  1956 
and  1957,  on  fluid  pressures  beneath  hydraulic  jumps.  Two 
investigations  were  carried  out  and  pressure  readings  taken 
on  the  floor  of  an  inclined  flume  with  an  abrupt  change  of 
slope  (Bib.  4),  The  results  obtained  from  the  investigations 
were  of  sufficient  interest  to  warrant  an  experimental 
program  of  wider  scope. 
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Basis  of  the  Study 

The  data  included  in  this  study  were  obtained  exper¬ 
imentally.  A  model  spillway  was  built  and  tested  for  a 
range  of  conditions.  Three  values  of  slope  (three  to  one, 
two  to  one,  and  one  to  one)  were  tested.  The  downstream 
depth  of  the  jump  was  varied  between  six  inches  and  thirty 
inches  and  five  or  six  values  of  downstream  depth  were 
tested  for  each  slope  and  discharge.  Discharges  of  0.186 
c.f.s./ft,  0A06  c.f.s./ft,  0.616  c.f.s./ft  and  0.84-3 
c.f.s./ft  were  run  on  the  one  to  one  slope  to  obtain  a 
range  of  head  loss  in  the  hydraulic  jump.  The  non- 
dimensional  head  loss  range  was  too  small  so  a  set  of 
energy  dissipators  was  installed  in  the  sloping  portion 
of  the  spillway  and  a  complete  test  was  obtained  for  the 
one  to  one  slope.  The  three  to  one  and  two  to  one  slopes 
were  tested  with  one  discharge  of  0.J08  c.f.s./ft  both 
with  and  without  the  energy  dissipators.  Velocity  profiles 
were  taken  for  all  slopes  and  flow  conditions  to  determine 
the  head  loss  in  the  hydraulic  jump. 

The  information  obtained  from  the  experimental  program 
was  described  and  studied  under  the  following  topics: 

Non-dimensional  Analysis 

Model  Spillway  Design  and  Instrumentation 

Experimental  Procedure  and  Treatment  of  Data 
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General  Observations 
Results  and  Application 
Discussion 

Summary  and  Conclusions 

The  pressure  profiles  obtained  from  the  experimental 
program  should  prove  of  value  in  spillway  design. 


CHAPTER  II 


NON-DIMENSIONAL  ANALYSIS 

The  variable  quantities,  upon  which  the  pressure  head 
depends,  were  determined.  These  quantities  were  formed  into 
non-dimensional  groups  to  reduce  the  number  of  pressure 
profile  plots  required.  The  non-dimensional  groups  considered 
to  have  little  effect  on  the  pressure  head  were  eliminated 
leaving  five  non-dimensional  groups  to  be  plotted.  The  non- 
dimensional  analysis  reduced  the  number  of  plots  to  three; 
one  for  each  slope  tested. 

Analysis  and  Grouping  of  Variables 

The  pressure  head  on  a  spillway  floor  beneath  a  hydraulic 
jump  is  dependent  upon  nine  variable  quantities.  This  may 
be  expressed  by  the  equation  h»  fn  (q,  e  , v  ,g,x,d2,HL,e,S) 
where  fn  means  a  function  of 

h  is  the  pressure  head  (feet  of  water) 

q  is  the  unit  discharge  (cubic  feet  per  second  per  foot) 
e  is  the  density  of  the  fluid  flowing  (mass  per  cubic 
foot) 

z/  is  the  kinematic  viscosity  of  the  fluid  (feet 
squared  per  second) 

g  is  the  acceleration  of  gravity  (feet  per  second 


squared) 
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x  is  the  distance  from  a  chosen  origin  to  the  point 
at  which  the  pressure  is  required  (feet) 
d2  is  the  downstream  depth  of  flow  (feet) 

Hl  is  the  head  loss  in  the  jump  (feet  of  water) 
e  is  the  roughness  or  height  of  projections  on  the 
spillway  floor  and  walls  (feet) 
and  S  is  the  slope  of  the  spillway  (dimensionless). 

For  water  the  density,  £  ,  can  be  considered  constant 
since  the  pressure  and  temperature  changes  encountered  in 
the  model  will  be  small.  Neglecting  density  the  remaining 
variables  can  be  grouped  into  non-dimensional  forms  to  reduce 
the  number  of  plots  required.  Using  the  method  of  Binder 
(Bib.  5)  we  can  say  that  h  a  fn  (q, v  ,g ,x,d2,HL , e ,S)  or 
fn  (h,q, v ,g,x,d2)HL,e,S)  -  0.  There  are  nine  variables  and 
two  basic  dimensions  length  and  time,  therefore  seven  non- 
dimensional  groups  will  be  required.  Discharge  and  down¬ 
stream  depth,  together,  contain  the  two  basic  dimensions 
so  these  are  combined  with  the  remaining  variables  one  at  a 
time.  The  seven  non-dimensional  groups  obtained  by  the 
method  are 

(1)  h/d2 

(2)  *V q 

(3)  g  ^ 

q2 

af 
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(5) 

(6) 
(7) 
The 


^i./d2 

e/d2 

S 

non-dimensional  group  i^2.  may  be  expressed  as 

q2 


where  dc  is  the  critical  depth  of  flow.  This  may  be  re¬ 
duced  to  d2  by  taking  the  cube  root  of  the  non-dimensional 
3c 

group. 


The  discharge  over  a  spillway  is  usually  known  so  the 
critical  depth  can  be  computed.  Since  the  critical  depth 
can  be  computed  the  non-dimensional  groups  should  be  made 
non-dimensional  with  respect  to  the  critical  depth.  This  is 
done  by  multiplying  all  the  groups  except  (3)  and  (7)  by  d2. 

3c 

From  this  we  obtain  the  following  non-dimensional  groups: 

(1)  h/dc 

(2)  V  d2  =  7/ 

q  3c*  V2dc 

(3)  d2/dc 
(.b)  Vdc 


(5)  Hu  /dc 

(6)  e/dc 

(7)  S 


The  non-dimensional  quantity  V  is  an  inverted  form 

V2dc 

of  Reynolds*  number.  This  Reynolds  number  expresses  the 
relation  of  frictional  forces  in  the  fluid  and  inertial 
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forces  (Bib.  6).  The  effects  of  viscosity  are  small  in 
relation  to  the  gravity  forces  in  a  hydraulic  jump  so  the 
Reynolds*  number  may  be  neglected.  The  loss  of  energy, 
within  a  hydraulic  jump,  due  to  friction  along  the  floor  and 
sides  of  the  spillway  is  considered  to  be  small  so  the  term 
e/dc  is  usually  neglected.  The  remaining  non-dimensional 
groups  are 

(a)  h/dc 

(b)  d2/dc 

(c)  Vdc 

(d)  Vdc 

(e)  S 

One  value  of  slope  Is  chosen  and  fydc  is  plotted  against 
x/dc.  The  k/dc  curves  are  labelled  with  their  computed  value 
of  ^L/dc.  In  the  extreme  downstream  portion  of  the  k/dc 
curves,  ^2/dc  becomes  equal  to  **/ dc.  The  values  for  all  the 
non-dimensional  groups  are  shown  on  one  plot. 

In  practice,  spillway  slopes  may  vary  between  a  slope 
of  zero  and  a  slope  of  one  to  one  (forty  five  degrees  to  the 
horizontal)  while  ^2/dc  varies  between  five  and  twenty.  The 
model  spillway  was  designed  to  cover  most  of  the  range  of 
conditions  found  in  practice. 
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CHAPTER  III 


SPILLWAY  DESIGN  AND  INSTRUMENTATION 

To  cover  the  desired  range  of  flow  conditions  the  model 
spillway  had  to  be  designed  to  meet  three  main  requirements. 
The  requirements  were: 

(a)  It  had  to  be  possible  to  vary  the  slope  of  the 
spillway  from  three  to  one  to  one  to  one. 

(b)  Sufficient  downstream  depth  had  to  be  provided  to 
insure  that  the  hydraulic  jump  could  form  on  the  slope  for 
any  given  spillway  slope. 

(c)  An  adequate  length  of  spillway  had  to  be  provided 
to  insure  an  inlet  elevation  sufficient  to  produce  the 
desired  head  loss  in  the  hydraulic  jump. 

To  meet  the  above  requirements  a  wooden  spillway  was 
constructed  along  the  lines  of  models  previously  tested  at 
the  University  of  Alberta  (Bib.  ^) .  Fir  plywood  was  used 
as  a  construction  material  because  of  its1  ease  of  handling, 
availability  and  relatively  low  cost.  Construction  details 
are  shown  on  Plate  I. 

The  spillway  floor  pressures  were  measured  by  simple 
water  manometers  connected  to  tapping  points  on  the  spill¬ 
way  floor.  The  pressures  were  recorded  as  pressure  heads 
in  inches  of  water. 
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Discharge  measurements  were  made  on  a  broad-crested 
weir.  The  head  over  the  broad-crested  weir  was  measured  by 
a  water  manometer  and  the  discharge  was  computed  from  the 
head  reading.  The  range  of  discharge  was  insufficient  to 
give  the  desired  range  of  non-dimensional  head  loss  so 
energy  dissipators  were  used  in  a  number  of  tests.  The  use 
of  energy  dissipators  necessitated  readings  of  velocity 
which  were  obtained  by  a  pitot  tube. 

Water  Supply 

The  water  supply  tank  for  the  model  spillway  operated 
on  a  gravity  feed  basis  and  provided  approximately  fifteen 
pounds  per  square  inch  pressure  at  the  inlet  end  of  the 
model  spillway.  The  four  inch  diameter  outlet  pipe  from 
the  supply  tank  was  fitted  with  a  gate  valve  to  regulate 
the  discharge  down  the  spillway.  The  flow  from  the  supply 
tank  entered  the  stilling  basin  in  a  vertically  downward 
direction  and  discharged  from  the  pipe  close  to  the  stilling 
basin  floor.  This  method  of  flow  entry  was  used  to  reduce 
the  turbulence  in  the  stilling  basin. 

Stilling  Basin  Design 

A  stilling  basin  was  provided  on  the  inlet  end  of  the 
model  to  reduce  the  velocity  of  approach  of  flow  over  the 
broad-crested  weir.  The  stilling  basin  which  had  been  used 
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on  previous  models  at  the  University  of  Alberta  was  examined. 
The  dimensions  of  this  stilling  basin  were  such  that  a 
velocity  of  0.1  feet  per  second  was  the  maximum  expected. 

As  an  approach  velocity  this  was  considered  negligible  so 
the  stilling  basin  was  used. 

The  length  of  the  stilling  basin,  in  the  direction  of 
flow,  was  not  large  so  a  set  of  baffles  or  flow  straighteners 
was  installed  to  reduce  turbulence.  These  baffles  were 
placed  six  inches  from  the  back  wall  of  the  stilling  basin. 

The  cast  iron  inlet  pipe  fitted  between  the  back  wall  of 
the  stilling  basin  and  the  baffles. 

Broad -Crested  Weir  Design 

The  flow  measuring  devices  available  at  the  hydraulics 
laboratory  were  of  insufficient  capacity  for  use  on  the 
model  spillway.  For  this  reason  a  broad-crested  weir  was 
chosen  to  give  accurate  flow  measurements  with  no  calibration. 
The  broad-crested  weir  was  constructed  of  plywood  and 
galvanized  iron.  The  length  of  the  horizontal  floor  of  the 
weir  in  the  direction  of  flow  was  eighteen  inches.  This 
length  was  six  times  the  critical  depth  for  the  maximum 
discharge  to  insure  that  the  flow  would  pass  through  critical 
depth  on  the  weir  floor.  A  transition  was  provided  from  the 
horizontal  weir  floor  to  the  sloping  spillway  floor.  The 
transition  was  sloped  with  a  two  inch  drop  in  eight  inches 
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horizontally.  The  width  of  the  weir  normal  to  the  flow 
direction  was  twenty  inches,  a  dimension  arbitrarily  chosen 
as  inside  width  of  the  model  spillway.  The  horizontal 
and  transition  portions  of  the  weir  floor  were  made  of  fir 
timber  two  inches  thick,  covered  with  galvanized  iron. 

To  provide  smooth  entry  conditions  with  a  minimum  of 
head  loss  the  inlet  to  the  weir  was  designed  with  walls  and 
floor  having  a  radius  of  curvature  of  eighteen  inches. 

Pieces  of  plywood  two  inches  wide  by  three-quarters  of  an 
inch  thick  were  cut  to  form  the  curving  inlet  walls  and 
floor.  These  pieces  of  plywood  were  used  as  ribs  along  which 
the  galvanized  iron  of  the  sidewalls  and  floor  was  placed. 

The  galvanized  iron  forming  the  floor  of  the  weir  was  ex¬ 
tended  to  cover  the  joint  between  the  weir  floor  and  sloping 
floor  of  the  spillway.  The  galvanized  iron  forming  the 
sidewalls  of  the  weir  was  also  extended  to  overlap  the  side- 
walls  of  the  spillway.  The  sidewalls  of  the  weir  extended 
ten  inches  above  the  floor  of  the  weir  and  were  even  with 
the  top  of  the  stilling  basin  (Plate  I). 

Spillway  Design 

The  floor  of  the  model  spillway  was  made  of  fir  plywood 
three-quarters  of  an  inch  thick,  chosen  to  provide  good 
rigidity  with  a  minimum  of  supporting  members.  The  floor 
had  an  overall  width  of  twenty  two  and  three-quarters  inches. 
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Two  grooves  three-eighths  of  an  inch  deep  by  five-eighths 
of  an  inch  wide  were  cut  into  the  floor  parallel  to  the 
centerline.  These  grooves  were  located  on  opposite  sides 
of  the  floor  and  their  edges  were  three-quarters  of  an  inch 
from  the  edge  of  the  spillway  floor.  The  sidewalls  of  the 
spillway  were  made  of  five-eighths  of  an  inch  plywood  and 
they  fitted  into  the  grooves  made  in  the  floor  of  the  spill¬ 
way.  The  height  of  the  sidewalls  varied  from  one  foot  to 
four  feet  (See  Plate  I).  The  sidewalls  of  the  horizontal 
portion  of  the  model  spillway  were  four  feet  high  to  provide 
the  required  range  of  the  tail-water  depths. 

The  floor  of  the  spillway  was  connected  to  the  broad- 
crested  weir  floor  with  a  hinge  so  that  changes  of  slope 
could  be  made  with  the  least  amount  of  effort.  The  sloping 
floor  connected  to  the  horizontal  floor  also  with  a  hinge. 
Triangular  pieces  of  plywood  were  used  to  connect  the  side- 
walls  of  the  sloping  spillway  to  the  sidewalls  of  the 
horizontal  portion  of  the  spillway.  The  triangular  pieces 
of  sidewall  were  of  various  angles  depending  upon  the  slope 
desired.  The  sidewalls  and  floor  of  the  broad-crested  weir 
covered  the  joint  between  the  sloping  spillway  and  the  weir 
so  no  construction  changes  were  necessary  at  this  point 
when  the  spillway  slope  was  changed. 

A  fairly  constant  stilling  basin  elevation  was  required 
so  slope  changes  were  brought  about  by  increasing  or 
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decreasing  the  length  of  the  sloping  portion  of  the  spillway. 
Spillway  sections  of  various  lengths  were  made  to  provide 
the  correct  spillway  length  for  each  slope. 

Discharge  Provisions 

A  sliding  gate  was  designed  to  obtain  the  desired  tail 
water  conditions.  The  gate  was  constructed  of  plywood  one 
half  an  inch  thick,  twenty  inches  wide  and  four  and  one-half 
feet  long.  Plywood  guides  were  attached  vertically  to  the 
walls  of  the  spillway  at  the  downstream  end.  The  gate  was 
slipped  between  the  plywood  guides.  By  raising  or  lowering 
the  gate  the  desired  tail  water  elevation  was  obtained. 

The  water  was  discharged  from  the  spillway  under  the  bottom 
of  the  gate.  The  gate  was  held  in  position  by  the  water 
pressure  exerted  upon  it  from  within  the  spillway. 

Pressure  Head  Manometers 

The  manometer  tapping  points  were  spaced  arbitrarily  to 
provide  a  complete  pressure  profile  for  any  position  of  the 
hydraulic  jump.  The  manometer  tapping  point  spacing  is 
shown  on  Figures  2  and  3*  The  distance  to  each  tapping 
point  was  measured  with  a  scale  graduated  to  one-tenth  of  an 
inch.  A  hole  three-sixty  fourths  of  an  inch  in  diameter  was 
drilled  through  the  floor  at  each  of  the  tapping  point 
positions.  The  size  of  the  hole  was  kept  small  so  as  not  to 
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cause  flow  curvature  over  the  hole  and  to  reduce  the  degree 
of  fluctuations  in  the  manometers.  The  hole  size  of  three- 
sixty  fourths  of  an  inch  was  considered  large  enough  to 
reduce  the  possibility  of  plugging  by  suspended  material  in 
the  water.  Using  the  tapping  point  holes  as  a  center  guide, 
holes  of  one-quarter  of  an  inch  diameter  were  drilled  one 
half  an  inch  into  the  underside  of  the  floor.  Four  inch 
lengths  of  copper  tubing  were  partially  inserted  into  the 
one-quarter  inch  diameter  holes.  The  inner  diameter  of  the 
copper  tubing  was  one-eighth  of  an  inch  and  the  outer 
diameter  was  one-quarter  of  an  inch.  Lengths  of  clear, 
flexible  tygon  tubing  were  slipped  over  the  copper  tube 
protruding  from  the  bottom  of  the  spillway  floor.  The  tygon 
tubing  (inner  diameter  one-quarter  of  an  inch)  was  bonded  to 
the  copper  tubing  with  C.I.L.  household  cement.  The  joint 
between  the  tygon  tubing  and  the  spillway  floor  was  sealed 
with  the  same  type  of  cement.  The  free  ends  of  the  tygon 
tubing  were  bonded  to  manometer  tubes.  The  manometers  were 
glass  tubes  forty  six  inches  long  with  an  inner  diameter  of 
two- tenths  of  an  inch.  The  manometers  were  mounted  vertically 
on  a  manometer  board.  Each  manometer  was  given  a  letter  and 
number  which  indicated  the  tapping  point  position  on  the 
floor  of  the  spillway. 

The  manometer  boards  consisted  of  sheets  of  beaver 
board  held  in  a  vertical  position  by  wooden  braces.  The 
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scales  for  pressure  readings  were  pasted  on  the  manometer 
boards.  These  scales  were  ozalid  prints  of  a  scale  drawn 
on  graph  paper.  The  ozalid  scales  were  checked  with  a  metal 
scale  and  found  to  be  accurate  to  one  hundredth  of  an  inch 
in  ten  inches.  The  manometers  were  held  on  the  manometer 
boards  with  plastic  tape  and/or  a  wooden  strip  with  a  rubber 
backing  which  connected  to  the  manometer  board.  Three 
manometer  boards  were  constructed  two  of  which  were  mounted 
directly  on  the  side  of  the  spillway.  The  third  manometer 
board  was  set  away  from  the  spillway  to  provide  a  greater 
manometer  board  area. 

Energy  Dissipators 

A  change  in  procedure  necessitated  the  design  of  an 
energy  dissipator  which  would  increase  the  head  loss  down 
the  inclined  portion  of  the  spillway.  Two  methods  of  energy 
dissipation  were  investigated.  The  type  of  energy  dissipator 
selected  for  use  on  the  model  spillway  consisted  of  rows  of 
screens  set  in  the  supercritical  flow  at  ninety  degrees  to 
the  flow  direction.  Ordinary  window  screening  with  sixteen 
openings  to  the  inch  was  used  in  the  energy  dissipator.  The 
bottom  of  the  screen  was  stapled  to  the  floor  of  the  spill¬ 
way  and  the  top  of  the  screen  was  stapled  to  a  wooden  member 
fixed  between  the  sidewalls  of  the  spillway.  The  wooden 
member  was  placed  about  three  inches  above  the  spillway 
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floor •  Flow  down  the  spillway  was  forced  to  pass  through 
the  screens  causing  a  loss  of  head  (Fig.  4-). 

Velocity  Measurement  Apparatus 

The  use  of  energy  dissipators  necessitated  some  means  of 
measuring  the  velocity  of  flow.  Measurement  of  depth  of  flow 
proved  to  be  difficult  so  velocity  measurements  were  made 
using  a  pitot  tube.  The  smallest  available  pitot  tube  was 
chosen  to  reduce  the  effects  of  flow  obstruction  at  the  nose 
of  the  pitot  tube.  The  pitot  tube  had  an  outside  diameter 
of  one-tenth  of  an  inch  and  an  opening  of  five -hundredths 
of  an  inch.  An  apparatus  was  devised  for  holding  the  pitot 
tube  at  the  desired  position  in  the  flow.  (Figure  5) - 
(The  various  parts  of  the  apparatus  are  labelled  in  the 
figure  to  aid  in  the  description  of  the  apparatus.)  The 
pitot  tube  (A)  was  held  perpendicularly  in  a  three  and  one- 
half  inch  length  of  three-quarter  inch  diameter  pipe  (B) .  A 
three-eighths  inch  diameter  rod  nineteen  and  three-quarter 
inches  long  (C)  was  placed  through  a  hole  drilled  through 
pipe  B.  The  ends  of  rod  C  were  threaded  and  a  nut  placed  on 
each  end  of  the  rod.  Two  pieces  of  three-quarter  inch  ply¬ 
wood  (D) ,  with  a  three-eighths  inch  hole  drilled  through  each 
of  them,  were  placed  on  the  ends  of  rod  C.  A  rod  one-quarter 
inch  in  diameter  and  nineteen  and  three-quarters  inches  long 
(E)  was  placed  through  holes  drilled  in  the  two  pieces  of 
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FLOW  THROUGH  ENERGY  DISSIPATORS;  LOOKING  UPSTREAM 

FIGURE  1+ 
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PITOT  TUBE  APPARATUS  MOUNTED  IN  THE  MODEL  SPILLWAY 

FIGURE  5 


2k 


plywood  (D).  The  pieces  of  plywood  (D)  held  the  rods  in 
their  desired  positions.  When  the  apparatus  was  set  up,  rod 
E  held  the  pitot  tube  in  a  position  parallel  to  the  spillway 
floor.  The  nuts  on  rod  C  could  be  extended  to  damp  the 
pieces  of  plywood  D  against  the  spillway  walls.  The  pipe 
holding  the  pitot  tube  could  be  moved  horizontally  along  rod 
C  so  that  velocity  profiles  could  be  taken  at  any  desired 
position.  The  pitot  tube  could  move  through  the  screw  F  so 
it  could  be  set  at  any  desired  distance  above  the  spillway 
floor. 

Headings  of  velocity  head  were  made  using  a  manometer. 
The  manometer  consisted  of  a  glass  tube  forty  six  inches  long 
with  an  inner  diameter  of  two-tenths  of  an  inch.  This  tube 
was  mounted  on  a  board  which  was  attached  to  the  sidewall  of 
the  spillway.  The  scale  used  for  readings  of  velocity  head 
was  an  ozalid  print  of  a  scale  made  as  previously  described. 
The  manometer  was  connected  to  the  pitot  tube  by  means  of 
tygon  tubing  which  passed  through  the  sidewall  of  the  spill¬ 
way.  The  manometer  was  held  to  the  manometer  board  with 
elastic  bands.  This  made  it  possible  to  move  the  manometer 
up  the  manometer  board  to  obtain  readings  of  velocity  head 
greater  than  forty  six  inches. 

Discharge  Manometer 

The  discharge  over  the  broad-crested  weir  was  computed 
by  the  formula  q  =  0.0726  H3/2  where 
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q  is  the  discharge  per  foot  of  width  (cubic  feet  per 
second  per  foot) 

and  H  is  the  head  of  water  over  the  weir  in  inches. 

This  equation  is  a  form  of  the  broad-crested  weir  equation 
Q  z  3»03  L  h3/ 2  where 

Q  is  discharge  in  cubic  feet  per  second 
L  is  the  width  of  the  weir  in  feet 
and  H  is  the  head  over  the  weir  in  feet. 

The  value  of  H  was  measured  by  a  manometer  mounted  on 
the  side  of  the  stilling  basin.  The  manometer  tapping  point 
was  located  about  half  down  the  side  of  the  stilling  basin 
wall  and  about  eight  inches  downstream  from  the  baffles.  A 
four  inch  length  of  copper  tubing  with  an  outer  diameter  of 
one-quarter  of  an  inch  and  an  inner  diameter  of  one-eighth 
of  an  inch  was  placed  through  a  quarter  inch  diameter  hole 
drilled  through  the  stilling  basin  wall  at  the  tapping  point. 
The  copper  tubing  was  brought  even  with  the  inside  of  the 
wall  and  then  sealed  in  position.  A  length  of  tygon  tubing 
was  slipped  over  the  copper  tube  protruding  from  the  stilling 
tank  wall.  The  tygon  tubing  also  connected  to  the  manometer 
which  was  a  glass  tube  fourteen  inches  long  with  an  inner 
diameter  of  two-tenths  of  an  inch.  The  scale  for  readings  of 
head  was  ten  inches  long  and  the  smallest  graduation  was  one- 
tenth  of  an  inch.  The  scale  was  glued  to  the  sidewall  of  the 
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stilling  tank  with  the  zero  of  the  scale  set  at  the  manometer 
water  level  with  the  tank  full  but  not  overf lowing . 
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CHAPTER  IV 


EXPERIMENTAL  PROCEDURE  AND  TREATMENT  OF  DATA 

The  general  procedure  was  to  set  a  discharge  and  tail 
water  depth  then  take  readings  of  pressure  for  each  manometer 
tapping  point  position.  After  the  pressure  readings  were 
obtained  for  a  range  of  tail  water  depths  the  energy  dis- 
sipators  were  placed  in  the  spillway  and  the  process  was 
repeated.  Velocity  profiles,  with  and  without  the  energy 
dissipators  in  place,  were  taken  for  each  of  the  discharges. 

The  data  obtained  consisted  of  discharges,  pressure 
readings  for  various  conditions  and  velocity  readings  for 
various  conditions.  The  pressure  head  at  each  tapping  point 
was  computed  and  made  non-dimensional  by  dividing  by  the 
critical  depth  computed  from  the  discharge.  The  velocities 
at  each  station  were  averaged  and  an  average  velocity  head 
computed.  The  velocity  head  was  also  made  non-dimensional 
by  dividing  by  the  critical  depth.  The  computed  data  were 
plotted  to  obtain  pressure  profiles  for  the  various  flow 
conditions. 

Procedure 

The  model  spillway  was  first  set  at  a  slope  of  one  to 
one.  (Figure  6)  The  sloping  portion  of  the  spillway  was 
made  twelve  feet  long  to  have  the  weir  crest  about  eight 
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VIEW  OF  MODEL  SPILLWAY  SET  AT  A  ONE  TO  ONE  SLOPE 

FIGURE  6 
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feet  above  the  horizontal  floor  of  the  spillway.  Levels  were 
run,  with  a  precise  level,  on  the  horizontal  floor  of  the 
spillway  and  on  the  sloping  floor  at  chosen  positions.  The 
elevation  of  the  horizontal  floor  was  chosen  as  a  datum 
elevation  of  one  hundred  inches. 

The  datum  elevation  was  plotted  on  the  manometer  hoards 
and  the  scales  for  readings  of  pressure  were  attached  to  the 
hoards.  These  scales  were  extended  to  an  elevation  of  one 
humdred  and  forty  inches  for  the  manometers  between  tapping 
points  Al6  and  A63.  The  scales  for  the  remaining  manometers 
were  set  to  provide  readings  up  to  ten  inches  above  the 
elevation  of  the  tapping  point. 

A  very  slight  discharge  was  run  down  the  spillway  and 
the  manometer  tubes  were  filled  with  water.  A  slight  amount 
of  green  dye  was  injected  into  each  manometer  to  aid  in  the 
readings  of  pressure  head.  The  tygon  tubing,  connected  to 
the  manometers,  was  checked  for  air  bubbles  in  the  manometer 
fluid.  After  all  the  air  bubbles  had  been  removed  the 
discharge  down  the  spillway  was  turned  off.  Half  an  hour 
later  a  manometer  zero  reading  was  taken  and  compared  with 
the  zero  readings  computed  from  the  elevations  taken  on  the 
spillway.  It  was  found  that  the  zero  readings  of  the  mano¬ 
meters  were  consistently  higher  than  the  computed  zero 
readings  by  an  amount  approximately  equal  to  the  capillary 
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rise  in  the  manometer  tubes.  The  computed  zero  readings 
plus  a  capillary  rise  of  0.18  inches  was  recorded  as  the 
zero  readings  of  the  manometers. 

A  discharge  of  0.186  c.f.s./ft  was  set  flowing  and  the 
head  over  the  broad-crested  weir  was  recorded.  A  tail  water 
depth  of  31+«6  inches  was  produced  in  the  horizontal  portion 
of  the  spillway  by  adjustment  of  the  gate  at  the  outlet  of 
the  spillway.  Enough  time  was  allowed  for  the  jump  to  become 
stabilized  then  the  manometer  readings  were  recorded.  Pres¬ 
sure  fluctuations  in  the  body  of  the  jump  were  such  that  the 
manometers  were  read  to  the  nearest  tenth  of  an  inch.  In 
the  supercritical  flow  zone  the  manometers  were  read  to  one- 
hundredth  of  an  inch. 

Twelve  different  tail  water  depths  were  produced  and  the 
pressure  head  readings  obtained  for  each  (Table  I).  The 
reading  of  head  over  the  broad-crested  weir  was  taken  for 
each  run. 

The  same  procedure  was  followed  for  discharges  of  0.k06 
c.f.s./ft,  0.616  c.f.s./ft  and  0.8^3  c.f.s./ft.  (Figures  7 
and  8  show  the  pressure  head  readings  on  the  manometers 
between  Al6  and  A63  for  run  number  18  on  the  one  to  one  slope.) 
Some  general  observations  were  taken  for  each  run. 

After  the  pressure  readings  had  been  taken^ velocity 
readings  were  taken  for  each  of  the  four  discharges.  The 
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velocity  readings  were  taken  at  three  positions  along  the 
slope  of  the  spillway.  The  three  positions  were  labelled 
station  0.5)  station  2.0  and  station  *+.0.  The  figures  0.5* 
2.0  and  4.0  refer  to  the  distance  in  feet  along  the  floor  of 
the  spillway  measured  upstream  from  the  manometer  tapping 
point  A31.  Three  velocity  profiles  were  taken  at  stations 
0.4  and  4.0  at  horizontal  positions  of  3*5  inches  10.0  inches 
and  16. 5  inches.  A  horizontal  position  of  3*5  inches  meant 
that  the  profile  was  taken  3*5  inches  from  the  left  wall  of 
the  spillway;  the  left  side  being  on  the  left  when  looking ; 
upstream  towards  the  inlet.  Five  velocity  profiles  were 
taken  at  station  2.0  at  horizontal  positions  of  1.5)  6.0, 
10.0,  14.0  and  18.5.  The  distance  from  the  nose  of  the  pitot 
tube  to  the  floor  of  the  spillway  was  computed  from  the 
recorded  measurements  of  the  distance  from  the  screw  holding 
the  pitot  tube  to  the  top  of  the  pitot  tube. 

The  energy  dissipators  were  installed  with  the  lower  end 
of  the  dissipator  at  station  4.5.  Velocity  profiles  for  a 
discharge  of  0.186  c.f.s./ft  were  taken  at  horizontal  posi¬ 
tions  of  3.5)  10.0,  16.5  for  each  of  three  stations;  0.5)  2.0 
and  4.0.  Pressure  readings  were  then  taken  for  the  tail 
water  depths  shown  in  Table  I.  The  slope  of  the  spillway 
was  changed  to  a  two  to  one  slope  by  adding  spillway  sections 
to  the  sloping  portion  of  the  spillway.  The  procedure  for 
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TABLE  I. 


Downstream  Depths  Tested  For  Each  Discharge  and  Slope 


Discharge 
( c.f .s/ft) 

Downstream 
Depth,  d.2 
(inches ) 

Slope 

Discharge 
(c.f .s/ft) 

Downstream 
Depth,  dp 
(inches) 

0.178  to 

34.6 

1:1 

0.186 

18.4 

0.187 

26.1 

with 

12.1 

20.9 

energy 

9.2 

8.0 

dissi- 

6.2 

14.9 

pators 

3.9 

n.6 

2:1 

0.508 

30.0 

9.5 

23.8 

7.0 

18.0 

6.1 

12.0 

5.5 

7.1 

4.9 

2:1 

0.508 

30.0 

o.4o6  to 

34.7 

with 

24.0 

0.409 

20.8 

energy 

18.2 

19.0 

dissi- 

11.8 

11.9 

pators 

7.2 

9*6 

3:1 

0.508 

30.0 

8.3 

24.0 

7.0 

18.0 

0.617 

35.2 

12.0 

21.0 

7.2 

15.0 

3:1 

0.508 

23.8 

11.7 

with 

18.0 

9.6 

energy 

12.0 

0.843 

35.0 

dissi- 

6.5 

21.2 

pators 

15.5 

11.8 
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the  two  to  one  slope  was  the  same  as  for  the  one  to  one  slope 
except  that  only  one  discharge  of  0.508  c.f.s./ft  was  run. 
Pressure  and  velocity  readings  with  and  without  the  energy 
dissipators  in  place  were  obtained  for  the  tail  water  ele¬ 
vations  given  in  Table  I. 

The  procedure  for  the  three  to  one  slope  was  the  same 
as  for  the  two  to  one  slope.  The  tail  water  range  covered 
was  as  given  in  Table  I. 

It  should  be  noted  here  that  a  procedural  change  occurred 
during  the  testing  of  the  one  to  one  slope.  This  change  in 
procedure  resulted  in  the  use  of  energy  dissipators  to  vary 
the  head  loss  in  the  jump.  Initially  it  was  considered  that 
the  head  loss  in  the  sloping  portion  of  the  spillway  would 
be  negligible.  This  meant  that  the  head  loss  in  the  jump 
would  vary  in  conjunction  with  changes  in  the  tail  water 
depth  of  the  jump.  Four  values  of  discharge  were  run  for 
tail  water  depths  from  five  inches  to  thirty  five  inches  to 
insure  that  an  adequate  head  loss  range  was  covered.  Obser¬ 
vations  of  depth  indicated  that  the  head  loss  down  the  sloping 
portion  of  the  spillway  was  appreciable.  The  observed  depths 
of  flow  approached  the  normal  depths  computed  for  the  various 
discharges  from  Mannings  1  formula, 

V  r  iii+2  r2/ 3  S2. 
n 

Mannings*  formula  was  multiplied  by  d,  the  depth  of  flow  in 


feet  to  give 


«  -  -  - 

- 

o  : 

. 

*  .  .  ■; ; 


o  c..:  C  :■  9 

. 

<  ,  ■  :  -  '  .  ■  j;  ;  .  o.  .  sd 

* 

.  ■  ."i  :.o;c[o  r  c  T.yjvw 


- 


' 


36 


q  r  ±ju£2  d  R2^  si 

where  q  is  the  discharge  in  cubic  feet  per  second  per  foot 
n  is  the  roughness  coefficient  assumed  equal  to  0.012 
d  is  the  depth  of  flow  in  feet 

R  is  the  hydraulic  radius  which  equals  the  area  of  flow 
divided  by  the  wetted  perimeter 
and  S  is  the  slope  of  the  energy  grade  line  which  equals 
the  slope  of  the  spillway  for  flow  at  normal  depth. 
Since  R  contains  depth  the  equation  was  solved  for  normal 
depth  of  flow  by  trial  and  error  methods. 

The  assumption  of  negligible  head  loss  down  the  slope, 
while  obviously  invalid,  could  have  been  applied  in  most 
cases  without  a  great  deal  of  error  since  roughly  the  down¬ 
stream  depth  of  a  hydraulic  jump  depends  upon  head  loss  to 
the  one-sixth  power  (Bib.  ?)•  The  head  loss  range  was  reduced 
however,  so  energy  dissipators  were  used  on  the  model  spill¬ 
way.  The  use  of  energy  dissipators  necessitated  readings 
of  velocity  so  that  the  head  loss  in  the  jump  could  be 
computed. 

Treatment  of  Data 

The  discharge  through  the  spillway  was  computed  from 
the  reading  of  head  over  the  broad-crested  weir  (Figure  9). 

The  discharge  was  computed  from  the  formula 

q  Z  0.0726  h3/ 2 
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where  q  is  the  unit  discharge  in  cubic  feet  per  second  per 
foot 

and  H  is  the  head  over  the  weir  in  inches  of  water. 

The  critical  depth  for  the  discharge  was  computed  from  the 
formula 

dc  =  3J  q2/g 

where  dc  is  the  critical  depth  of  flow  in  feet 
and  g  is  the  acceleration  of  gravity  or  32.2  feet  per 
second  squared. 

The  values  of  H,  q  and  dc  (or  Dc)  were  observed  or  computed 
then  recorded  on  the  data  sheets  for  each  run. 

The  manometer  readings  for  each  run  were  recorded  on 
three  data  sheets.  The  information  on  each  data  sheet  in¬ 
cluded  the  run  number,  the  downstream  depth  D2  in  inches, 
the  discharge,  the  critical  depth,  the  slope  of  the  spillway, 
the  manometer  position,  and  the  computed  zero  reading  for 
each  manometer  position.  The  pressure  head,  h,  in  inches  of 
water  was  computed  by  subtracting  the  zero  reading  from  the 
manometer  reading  for  each  manometer.  The  pressure  head  was 
made  non-dimensional  by  dividing  by  the  critical  depth. 

The  velocity  head  readings  obtained  at  each  station 
and  horizontal  position  were  recorded  on  the  data  sheets 
shown  on  pages  2 31  to  252.  The  velocity  for  each  depth 
reading  was  computed  from  the  velocity  head,  ~v2/2g  where  V 
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THIS  GRAPH  IS  BASED  ON  THE  FORMULA  qi3  03  LH' 
FOR  A  BROAD  CRESTED  WEIR  WITH  A  WELL" ROUNDED 
ENTRANCE. 
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is  the  velocity  in  feet  per  second  and  g  is  the  acceleration 


of  gravity,  32,2  feet  per  second  squared.  The  computed 
velocities  were  plotted  against  depth  of  flow  to  obtain  the 
velocity  profiles.  Each  velocity  profile  plot  gave  the 
discharge,  horizontal  position,  slope,  and  station  at  which 
the  profile  was  taken.  If  energy  dissipators  were  used  this 
was  indicated  on  the  velocity  profile  plot.  The  area  of 
each  velocity  profile  was  obtained  with  a  planimeter  then  the 
area  was  divided  by  the  estimated  depth  of  flow  to  obtain  the 
average  velocity.  The  average  velocities  for  each  horizontal 
position  at  one  station  were  added  and  another  average 
velocity  obtained.  The  latter  average  velocity  was  con¬ 
sidered  to  be  the  velocity  of  flow  at  the  station.  The 
velocity  head  at  the  station  was  computed  and  made  non- 
dimensional  by  dividing  by  critical  depth.  The  computed  non- 
dimensional  velocity  heads  for  each  slope,  discharge  and 
station  are  shown  in  Table  II. 

The  non-dimensional  pressure  and  velocity  heads  were 
plotted  for  each  slope  and  discharge  (Plates  2  to  10).  The 
spillway  floor  was  drawn  on  cross-sectional  paper  and  the 
slope  of  the  sloping  portion  of  the  floor  was  indicated  on 
the  plot.  The  scales  for  non-dimensional  pressure  head  and 
non-dimensional  distance  from  the  change  of  slope  we re 
plotted  in  such  a  manner  as  to  obtain  the  detail  desired  on 
the  plots. 
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TABLE  II  (continued) 

Discharge  Critical  Horizontal  Velocity  Average  Average  Velocity  Head 

(c.f.s/ft)  Depth  Station  Position  (ft/sec)  Velocity  Velocity  dc 

(inches)  at  Station  Head. 

(ft/sec)  (inches) 


42. 


00 

t— 

tH 

vo 

• 

-d- 

VO 

• 

• 

UN 

-d- 

oo 

OJ 

to- 

rH 

rH 

ON 

-d- 

H 

rH 

OO 

UN 

UN 

vo 

rH 

o 

vo 

oo 

• 

• 

• 

+ 

• 

UN 

-d* 

OJ 

rH 

oo 

o 

oo 

• 

OO 

oo 

CVJ 

H 

oo 

oo 

iH 

00 

00 

vo 

o 

10- 

oo 

CO 

• 

* 

• 

• 

ON 

C— 

oo 

OO 

cH 

oo 

CVJ 

rH 

rH 

iH 

H 

H 

ON 

VO 

W  o  OOHCO  ON  OJ  t—  OJ  C— VO  E"-  OO  OJ  OO-d"  !N-  OO 


oo-d-  -d-  iO  oo  oo  H  O  H  I>1H>  oo  oo  CVJ  oo  OJ  OJ 

rl  ri  i — I  i — !  ! — I  rH  H  H  H  rlrHrlf— -Irlr-i 


ON  CO  O  VO  c— 

•  •  •  •  CO  • 

on  on  o  vo  •  vo 

H  VO 


ra 

U 

CQ 

O 

U 

-P 

O 

-P 

ft 

G 3 

•H 

ft 

m 

UNO  UN  UN  O  LTN-H  UN  O  UALTNO  UN  UN  O  UN  UN  O  UN  W  UN  O  UN  UN  O  UN 

•  •••••CO* .  . . .  . . 

oo  o  vo  oo  o  vo  w  n  o  vo  oo  o  vo  ooovocoovopooovoooovo 

H  H  rH  r— 1  *rH  H  H  H  H  H  ri  rl  rl  r— I  rH  rH  rH 

p  & 


& 

u 

0 

u 

d 

0 

W 

d 

UN 

O 

W  UN 

O 

UN 

o 

rf3  UN 

O 

• 

-p  • 

O 

_Ju 

5  ° 

-d* 

O 

-d- 

t  ° 

-d- 

•rH 

0 

0 

ft 

ft 

0 

o 

o 

ft 

ft 

H 

rH 

O 

O 

CQ 

CQ 

rH 

rH 

CQ  -d* 

-=Sr 

CQ  -d- 

-d- 

0  -d- 

-d- 

0  -d- 

-d- 

4 

a  • 

♦ 

a  • 

CD  CVJ 

d 

OJ 

0  OJ 

OJ 

O  CVJ 

OJ 

O  CVJ 

OJ 

O 

O 

o 

o 

•p 

-p 

o 

O 

-p 

-P 

0 

0 

0 

0 

o 

O 

u 

d 

? 

jd 

jd 

EH 

EH 

EH 

EH 

CO 

00 

CO 

CO 

00 

oo 

CO 

00 

O 

o 

o 

o 

o 

o 

O 

O 

UN 

UN 

UN 

UN 

UN 

UN 

UN 

UN 

• 

o 

o 

O 

o 

o 

O 

O 

O 

H-3 


The  distances  from  the  change  of  slope  to  each  manometer 
tapping  point  (Figures  2  and  3)  were  made  non-dimensional  by 
dividing  by  the  critical  depth  for  the  run  to  be  plotted. 

The  position  of  each  manometer  tapping  point  was  located  on 
the  plot  by  measuring  the  non-dimensional  distance  from  the 
change  of  slope  to  the  tapping  point.  The  non-dimensional 
pressure  head  for  each  manometer  tapping  point  was  plotted 
along  the  vertical  line  sketched  through  the  plotted 
manometer  position.  The  above  procedure  was  used  to  plot 
the  non-dimensional  pressure  head  for  the  various  tail  water 
depths  at  one  discharge  and  one  slope.  The  plotted  points 
of  non-dimensional  pressure  head  for  each  tail  water  depth 
were  connected  with  best  fit  lines  creating  pressure  head 
profiles  for  each  tail  water  depth. 

The  computed  non-dimensional  velocity  head  at  each 
station  was  plotted  in  the  same  manner  as  we re  the  pressure 
heads  and  a  best  fit  line  was  drawn  through  the  plotted  points. 
The  best  £it  line  represents  the  non-dimensional  velocity  head 
line  for  flow  down  the  spillway.  The  velocity  head  readings 
which  were  obtained  for  various  points  on  the  spillway, 
neglected  the  effects  of  static  pressure  forces;  i.e.  the 
manometer  readings  were  assumed  to  be  velocity  head  readings 
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while  in  fact  they  were  static  head  plus  velocity  head 
readings The  average  velocity  heads,  plotted  non¬ 
dimens  ionally,  were  plotted  above  the  spillway  floor  as  it 
was  considered  an  unnecessary  refinement  to  plot  them  above 
the  estimated  supercritical  water  surface* 

The  non-dimensional  head  loss  was  obtained  directly  from 
the  pressure  profile  plots*  The  head  loss  in  the  jump  was 
the  difference  between  the  velocity  head  at  the  toe  of  the 
jump  and  the  tail  water  elevation  at  the  downstream  end  of 
the  jump*  The  downstream  or  tail  water  elevation  was  ex¬ 
tended  to  the  toe  of  the  jump  and  the  difference  between 
the  extended  elevation  and  the  velocity  head  line  was 
measured*  This  difference  is  the  non-dimensional  head  loss 
in  the  jump*  The  non-dimensional  head  loss  values  were 
measured  for  each  non-dimensional  tail  water  depth  and  these 
values  were  marked  on  each  pressure  profile* 


1.  The  static  pressure  head  varied  between  five  one- 
hundredths  of  an  inch  and  one  inch  while  the  velocity  head 
varied  from  a  minimum  of  eight  and  one-half  inches  to  a 
maximum  of  eighty-one  inches  with  most  values  around  thirty 
or  forty  inches.  The  maximum  possible  error  in  neglecting 
the  static  head  would  be  12 %  and  this  would  occur  for  only 
one  velocity  head  reading  or  at  one  point  on  a  velocity 
profile. 
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Plates  2  to  10  are  the  pressure  head  profiles  obtained 
from  the  data.  The  information  given  on  the  plots  is  suf¬ 
ficient  since  the  values  for  the  five  non-dimensional  groups 
are  shown  on  the  plot. 

An  attempt  was  made  to  correlate  some  of  the  data 

obtained  with  published  data  on  the  hydraulic  jump  (Bib.  8). 

The  non-dimensional  groups,  from  the  published  data,  which 

Vn 

were  used  in  the  correlation  were  a  Proude  Number  P  =  — = 

fiPl 

and  TW/D^  where 

V-]_  is  the  velocity  of  flow  prior  to  the  jump  (feet  per 

second) 

g  is  the  acceleration  of  gravity  (32.2  feet  per  second 

squared) 

is  the  depth  of  flow  prior  to  the  jump  (feet)  and 
T.W  is  the  tail  water  depth  of  the  jump  in  feet. 


A  plot  of  the  Proude  Number,  P  ,  versus  W/D^  was  reproduced 
from  the  published  data.  This  plot  was  for  jumps  which 
formed  entirely  on  a  sloping  floor.  Cases  of  this  sort  were 
obtained  in  the  model  spillway.  Por  these  cases  the  velocity 
,  was  computed  from  the  non-dimensional  velocity  head 


v  -i 

1  at  the  toe  of  the  jump.  The  value  of  D-,  was  obtained 
2gdc  *  1 

by  the  computed  velocity  V-^  • 
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The  tail  water  depth  of  the  jump  was  taken  directly 
from  the  pressure  profile  plots.  The  tail  water  depth  was 
assumed  to  be  the  distance  from  the  spillway  floor  to  the 
pressure  profile  where  the  pressure  profile  first  became 
level  downstream  from  the  toe.  The  position  of  measurement 
of  tail  water  depth  is  shown  in  Figure  10.  The  tail  water 
depths  measured  from  the  pressure  profiles  were  depths  made 
non-dimensional  by  dividing  by  the  critical  depth  of  flow. 

The  measured  depth,  therefore,  was  multiplied  by  ^c/Di  to 
obtain  ^/D]_. 

A  plot  of  F  versus  TW/Di  was  made  up  and  the  information 
obtained  from  published  data  was  plotted  on  it.  The  infor¬ 
mation  computed  from  the  pressure  profile  data  was  also 
plotted.  The  range  of  computed  ^W/Di  was  greater  than  the 
range  covered  in  the  published  data  so  a  plot  was  drawn  which 
covered  the  computed  ^/D±  range.  The  published  curves  for 
the  various  slopes  were  extrapolated  to  give  a  comparison 
between  published  and  computed  data.  (Figure  12). 

A  correlation  between  computed  and  published  data  was 
also  attempted  for  the  cases  in  which  the  jump  formed 
partially  on  the  sloping  floor  and  partially  on  the  horizon¬ 
tal  floor  (Bib.  8).  The  published  curves  were  plots  of 
versus  TW/d2  where 

t  is  the  horizontal  distance  from  the  change  of  slope  to 


the  toe  of  the  jump 
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D2  is  the  conjugate  depth  for  a  jump  on  a  horizontal 
floor  for  a  depth  prior  to  the  jump  and 
T.W  is  the  tail  water  depth  of  the  hydraulic  jump. 

The  quantities  1  and  T.W.  were  obtained  from  measurements 
made  on  the  pressure  profile  plots  and  D2  was  computed  from 
a  graph  of  sequent  or  conjugate  depths  (Bib.  9).  The 
measurements  made  on  the  pressure  profile  plots  were  of 
Vdc  and  t^/D2. 

A  plot  of  ^/V>2  versus  T^/l)2  was  made  up  and  the  computed 
and  published  data  plotted  to  obtain  a  comparison  of  data. 
(Figure  13).  The  computed  values  of  F,  and  *^VD2 

are  shown  in  Tables  III  and  IV. 


CHAPTER  V 


GENERAL  OBSERVATIONS 

A  few  notes  were  taken,  during  the  testing  of  the  model 
spillway,  concerning  the  flow  processes  which  occurred.  The 
notes  are  descriptive  only  and  are  included  because  they 
emphasize  some  of  the  problems  encountered  in  the  design  of 
spillways  and  they  give  some  information  on  flow  character¬ 
istics  before  and  after  the  hydraulic  jump. 

Jetting 

Jetting  may  be  described  as  a  process  in  which  a  high 
velocity  jet  of  fluid  tends  to  retain  its  high  velocity 
with  little  change  in  the  form  of  the  jet.  A  poorly  designed 
divergence  may  cause  jetting  (Bib.  9)- 

In  the  model  spillway  there  appeared  to  be  a  high 
velocity  jet  formed  which  tended  to  flow  along  one  wall  or 
the  other.  This  jet  created  greater  turbulence  in  the 
hydraulic  jump.  The  greater  degree  of  turbulence  occurred 
on  the  same  side  as  the  jet  and  it  caused  an  increase  in  the 
water  surface  elevation.  The  water  surface  rise  apparently 
was  caused  by  vertical  velocity  components  which  created  a 
boiling  action  along  the  wall.  Since  the  water  surface  was 
higher  on  one  side  of  the  model  spillway  than  on  the  other, 
flow  occurred  from  the  high  side  to  the  low  side  normal  to 
the  direction  of  flow  down  the  chute  (Figure  11). 
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™  0F  FL0W  OTTH  jetting  occurring  on  the  right  side  looking  upstream 

figure  11 
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The  jetting  in  the  model  spillway  was  unstable  switching 
from  side  to  side  with  no  apparent  reason.  Occasionally  the 
jet  would  become  fixed  along  one  wall.  The  insertion  of  a 
small  obstacle  in  the  supercritical  flow,  on  the  side  along 
which  jetting  was  occurring,  would  cause  the  jet  to  switch 
to  the  opposite  side. 

The  presence  of  jetting  action  could  be  discovered  by 
examining  the  pressures  at  both  sides  of  the  spillway.  When 
jetting  was  present  there  would  be  a  pressure  change  from 
one  side  of  the  chute  to  the  other.  This  pressure  change 
varied  from  one-tenth  of  an  inch  up  to  one  inch  of  water 
pressure.  At  the  toe  of  the  jump  and  for  several  inches 
downstream  from  the  toe  a  slightly  higher  pressure  was 
recorded  on  the  side  of  the  spillway  opposite  from  the  side 
along  which  jetting  was  occurring.  This  pressure  difference 
became  less  at  points  further  downstream  from  the  toe  until 
there  was  no  pressure  difference  from  side  to  side.  Continu¬ 
ing  observations  downstream  it  was  found  that  gradually 
another  pressure  difference  from  side  to  side  occurred,  this 
time  with  the  higher  pressure  on  the  side  along  which  jetting 
was  occurring.  This  latter  pressure  difference  tended  to  be 
larger  than  that  recorded  near  the  toe  of  the  jump.  Near 
the  end  of  the  jump,  where  the  flow  became  less  turbulent, 
no  pressure  difference  was  recorded. 
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Jetting  occurred  between  non-dimensional  tail  water 
depths  of  six  and  seventeen.  Below  a  non-dimensional  tail 
water  depth  of  six  jetting  effects  were  no  longer  apparent. 

No  observations  were  made  on  jetting  action  above  a  non- 
dimensional  depth  of  seventeen.  Jetting  effects  were  well 
defined  at  high  discharges;  however,  jetting  effects  did 
occur  at  all  discharges  on  the  one  to  one  slope.  There  was 
some  evidence  of  jetting  in  the  runs  on  the  two  to  one  slope 
but  very  little  evidence  of  jetting  on  the  three  to  one  slope. 
The  jetting  action  observed  in  the  model  spillway  may 

not  occur  in  actual  spillways.  Observations  on  actual 

* 

spillways  would  have  to  be  made  to  determine  whether  or  not 
this  action  is  of  importance. 

Pressure  Distributions  in  Supercritical  Flow 

A  number  of  negative  pressure  readings  occurred  on  the 
sloping  floor  of  the  model  in  the  zone  of  supercritical  flow. 
Examining  the  data  sheets  for  run  number  thirteen  on  the  one 
to  one  slope  (page  ti8  )  it  can  be  seen  that  the  largest 
negative  pressure  was  -1.30  inches  of  water  and  the  largest 
positive  pressure  on  the  slope  was  1.99  inches  of  water.  The 
estimated  depth  of  flow  was  0.*f  inches  hence  the  maximum 
negative  pressure  was  -1.70  inches  of  water  and  the  maximum 
positive  pressure  in  excess  of  depth  was  1*59  inches  of  water. 

These  pressure  readings  are  indications  of  the  amount  of 
pressure  variation  which  can  occur  on  a  sloping  spillway  floor. 
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Pressures  at  the  Toe  of  the  Jump 

It  was  noted  on  nearly  all  of  the  runs  a  high  pressure 
region  existed  near  the  toe  of  the  jump.  This  high  pressure 
region  began  in  the  zone  of  supercritical  flow  upstream  from 
the  jump  toe  and  continued  past  the  toe  for  a  slight  dis¬ 
tance.  Bahkmeteff  and  Matzke  (Bib.  10)  also  noted  a  pres¬ 
sure  rise  at  the  toe  of  the  jump  but  no  explanation  was 
given  for  it.  Since  their  experiments  were  carried  out  for 
a  slope  of  about  eleven  to  one  it  is  logical  to  assume  that 
high  pressures  occur  at  the  toe  of  the  jump  for  most  values 
of  slope. 


, 

" 

. 


CHAPTER  VI 


RESULTS  AND  APPLICATION 

The  pressure  profile  plots,  drawn  from  the  data  obtained 
from  the  experimental  program,  were  condensed  into  three 
plots  which  may  be  used  for  spillway  floor  design  (Plates  11, 
12  and  13).  These  pressure  head  profile  plots  are  the 
results  of  the  experimental  program. 

The  comparison  of  the  observed  data  with  some  published 
data  on  the  hydraulic  jump  (Bib.  8)  indicated  a  general 
agreement  of  results.  The  plotted  data  shown  in  Figures  12 
and  13  indicates  that  the  observed  and  published  data  agree 
within  the  range  of  experimental  error. 

Application  of  Pressure  Profiles  to  Design 

The  pressure  head  profiles  obtained  from  the  experimen¬ 
tal  data  are  dimensionless  so  they  apply  to  a  variety  of  flow 
conditions.  Each  pressure  profile  is  for  a  certain  value  of 
slope,  non-dimensional  downstream  depth  and  non-dimensional 
head  loss  in  the  jump. 

To  determine  the  uplift  pressures  for  a  given  spillway 
the  values  of  slope,  downstream  depth  and  head  loss  must  be 
known  as  well  as  the  discharge  over  the  spillway.  The 
discharge  is  usually  known  and  a  value  of  slope  may  be  chosen. 
The  downstream  depth  may  be  computed  from  a  knowledge  of 


channel  dimensions  below  the  spillway  and  the  head  loss  may 
be  computed  by  drawing  the  backwater  curve  for  the  flow  down 
the  spillway  and  computing  the  velocity  head  near  the  jump 
toe.  The  head  loss  in  the  jump  and  the  downstream  depth  of 
the  jump  may  be  made  non-dimensional  by  dividing  by  the 
critical  depth  corresponding  to  the  expected  discharge.  The 
pressure  head  profile  corresponding  to  the  values  of  slope, 
non-dimensional  head  loss  and  non-dimensional  downstream 
depth  may  be  chosen  from  one  of  non-dimensional  pressure  head 
plots  (Plates  11  to  13).  If  one  or  all  three  of  the  values 
do  not  correspond  exactly  to  the  values  given  on  the  plot 
but  are  covered  in  the  range  of  the  plotted  values,  a  com¬ 
puted  pressure  head  profile  may  be  drawn.  For  example  if  in 

practice  the  value  of  was  eight,  d2/dc  was  six  and  the 

dc 

slope  was  two  to  one  half  to  one,  the  pressure  head  profile 
would  have  to  be  computed.  The  first  step  would  be  to 
obtain  pressure  head  profiles  for  a  HVdc  value  of  eight  for 
values  of  d2/dc  of  five  and  seven  point  five  on  the  two  to 
one  slope  and  three  to  one  slope  pressure-head  plots  (Plates 
12  and  13).  This  may  be  done  by  taking  the  two  HL/dc  values 
given  for  one  value  of  d2/ac  and  computing  where  the  HVdc 
value  of  eight  will  fall  in  reference  to  one  of  the  plotted 
HL/dc  values  i.e.  if  profiles  for  dc  values  of  six  and 
twelve  were  given  on  the  plots  the  required  pressure  head 
profile  would  fall  one  third  of  the  distance  between  the 
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two  given  profiles.  The  same  general  procedure  may  he 

followed  to  obtain  the  d2/dc  value  of  six.  The  pressure 

profiles  for  ^2/ac  values  of  five  and  seven  point  five  were 

drawn  for  a  HVdc  value  of  eight.  The  ^2/dc  value  of  six 

will  be  times  the  distance  between  the  pressure  head 

2.5 

profiles,  for  equal  to  five  and  seven  point  five,  away 

from  the  pressure  profile  for  ^^/dc  equal  to  five.  The 
pressure  head  profile  position  would  have  to  be  estimated 
near  the  toe  of  the  jump.  The  pressure  head  profiles  for 
HVdc  equal  to  eight  and  d2/dc  equal  to  six  would  have  been 
computed  for  the  two  to  one  and  three  to  one  slopes.  These 
pressure  head  profiles  could  be  drawn  on  one  plot  and  an 
estimated  pressure  head  profile  drawn  for  the  two  and  one 
half  to  one  slope.  Facility  in  the  use  of  the  pressure  head 
profiles  in  spillway  design  should  speed  up  the  process  of 
computing  pressure  head  profiles. 

To  obtain  the  uplift  pressure  head,  for  a  given  pressure 
head  profile,  the  downstream  depth  or  tail  water  elevation  is 
extended  until  it  intersects  the  sloping  spillway  floor.  If 
the  pressure  head  profile  falls  below  the  extended  line  up~ 
lift  pressures  arise.  The  value  of  the  vertical  uplift  head 
at  any  point  is  the  distance  between  the  pressure  head  profile 
and  the  extended  downstream  depth  line  times  the  critical 
depth  corresponding  to  the  spillway  discharge.  The  uplift 
pressure  acts  perpendicularly  to  the  spillway  floor  so  on 
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the  sloping  portion  of  the  floor  the  uplift  pressure  head 
is  the  vertical  uplift  pressure  head  divided  by  the  cosine 
of  the  angle  of  inclination  of  the  spillway  floor.  The 
vertical  pressure  head  is  multiplied  by  1.4-1  for  the  one  to 
one  slope,  1.12  for  the  two  to  one  slope  and  1.05  for  the 
three  to  one  slope  to  obtain  the  pressure  head  acting  normal 
to  the  spillway  floor. 

The  pressure  head  created  by  the  flow  curvature,  at  the 
change  of  slope,  may  be  computed  by  the  same  method  as  for 
computing  uplift  pressure  heads.  The  downstream  tail  water 
elevation  is  again  extended  past  the  change  of  slope.  Where 
the  pressure  head  profile  is  above  the  extended  line  an  excess 
pressure  head,  acting  down  on  the  spillway  floor,  occurs. 

The  value  of  the  downward  acting  pressure  head  is  the  distance 
between  the  pressure  profile  and  the  extended  tail  water 
elevation  line  multiplied  by  the  critical  depth  corresponding 
to  the  discharge  over  the  spillway. 

Portions  of  the  pressure  head  profiles  may  be  approxi¬ 
mated  by  straight  lines  to  aid  in  the  computation  of  the 
forces  acting  on  the  spillway  floor.  The  pressure  head 
profiles  are  the  load  diagrams  for  the  spillway  floor.  The 
pressure  head  values  will  be  in  feet  of  water  if  the  critical 
depth  is  expressed  in  feet.  The  pressure  head  may  be 
changed  to  pressure  by  multiplying  the  pressure  head  by  the 
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weight  of  water,  62. k  lbs  per  cubic  foot, to  obtain  pres¬ 
sures  in  pounds  per  square  foot. 

It  should  be  noted  that  the  floor  of  the  spillway  is 
subjected  to  a  bending  moment  created  by  the  excess  pressure 
head  acting  downward  and  the  uplift  pressure  head  acting 
upward.  The  bending  moment  diagram  for  the  spillway  floor 
must  be  computed. 
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CHAPTER  VII 


DISCUSSION  OF  RESULTS  AND  OBSERVATIONS 

The  pressure  head  profiles  obtained  may  be  considered 
as  loading  diagrams  for  the  spillway  floor  since  the  pres¬ 
sures  to  which  the  floor  is  subjected  may  be  obtained  from 
the  profiles.  The  pressure  head  at  any  one  position  is 
dependent  upon  nine  variable  quantities.  A  discussion  of 
the  possible  effects  of  these  variables  and  the  accuracy 
with  which  they  were  determined  will  aid  in  determining  the 
validity  of  the  results  obtained. 

The  uplift  and  excess  pressure  heads,  general  obser¬ 
vations  and  the  comparison  with  published  data  are  also 
discussed. 

Effects  of  the  Variable  Quantities  on  the  Pressure  Head 

The  nine  variables,  upon  which  the  pressure  head 
depended,  have  been  given  previously.  Each  of  these  variables 
has  some  effect  on  the  pressure  head. 

The  effect  of  the  head  loss  in  jump,  on  the  pressure 
head  profiles,  may  be  seen  by  examining  the  profiles  for  one 
value  of  non-dimensional  downstream  depth  (Plates  11  to  13)* 

As  the  head  loss  in  the  jump  increases  the  pressure  head  near 
the  toe  of  the  jump  decreases  which  means  that  the  uplift 
pressures  are  higher  for  the  higher  head  loss  values.  The 
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excess  pressure  head  due  to  flow  curvature  also  increases 
with  an  increase  in  the  head  loss  in  the  jump  since  the  head 
loss  is  related  to  the  velocity  of  flow  prior  to  the  jump. 
The  excess  pressure  head  becomes  greater  for  the  higher 
velocities^ theref ore., the  excess  pressure  head  increases  with 
increasing  head  loss  in  the  jump.  It  may  be  noted  that  the 
effect  on  the  pressure  head  profiles,  of  the  head  loss  in 
the  jump,  is  not  too  great.  The  rough  rule  that  the  down¬ 
stream  depth  depends  upon  head  loss  to  the  one  sixth  power, 
may  also  be  applicable  to  jumps  on  sloping  floors.  If  the 
downstream  depth  does  depend  upon  head  loss  to  the  one  sixth 
power,  each  pressure  head  profile  may  be  used  for  a  range  of 
HVdc  values  without  appreciable  error;  i.e.  a  pressure  head 
profile  plot  for  HVdc  equal  to  15*8  may  be  applicable  to 
HL/dc  values  from  1*+  to  18.  The  range  of  head  loss  values 
which  may  be  covered  by  any  one  pressure  head  profile  will 
depend  upon  the  flow  conditions. 

The  effect  of  the  slope  of  the  spillway  is,  for  any  one 
value  of  non-dimensional  depth,  that  the  uplift  pressure 
head  is  reduced  as  the  slope  increases.  This  means  that  the 
pressure  head  profile  is  closer  to  the  extended  tail  water 
elevation  line  at  the  toe  of  the  jump  at  least  for  jumps 
forming  on  the  sloping  portion  of  the  spillway  floor.  An 
accurate  determination  of  the  effect  of  slope  is  not 
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possible  since  the  HL/dc  ranges  vary  for  each  slope.  The 
excess  pressure  head  at  the  change  of  slope  is  larger  for 
the  one  to  one  slope  than  for  either  the  two  to  one  or  three 
to  one  slopes.  This  is  due  to  the  fact  that  the  radius  of 
curvature  of  flow  is  less  for  the  one  to  one  slope. 

The  downstream  depth  influences  the  position  of  the 
jump  on  the  spillway.  The  minimum  possible  downstream  depth 
for  a  jump  to  form  occurs  with  the  toe  of  the  jump  at  the 
change  of  slope.  A  downstream  depth  less  than  the  minimum 
would  allow  the  jump  to  be  swept  downstream  off  the  spillway 
floor.  As  the  downstream  depth  increases,  above  the  minimum 
value,  the  toe  of  the  jump  moves  upstream  and  rises  in 
elevation  by  an  amount  greater  than  the  change  in  downstream 
depth.  The  effect  of  this  is  that  the  uplift  pressures 
decrease  with  an  increase  in  downstream  depth.  When  the 
jump  forms  completely  on  the  sloping  spillway  floor  the  up¬ 
lift  pressure  becomes  a  minimum.  Any  increase  in  downstream 
depth,  above  the  depth  necessary  for  the  jump  to  form  com¬ 
pletely  on  the  sloping  floor,  creates  no  further  change  in 
the  pressure  head  profile  provided  the  other  variables 
remain  constant. 

The  effects  of  neglecting  the  viscosity  of  the  fluid 
flowing,  is  difficult  to  determine;  however,  as  previously 
indicated  the  effects  should  be  small.  The  Reynolds  1 
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number,  which  may  be  expressed  as  q/z/  ,  ranged  between 
2  x  10*+  and  5  x  101*-  for  the  flow  in  the  model  spillway.  The 
effects  of  viscosity  could  be  determined  if  observations 
were  made,  for  high  values  of  Reynolds'  number,  on  actual 
spillway  structures.  Spillways  with  little  or  no  air  en¬ 
trainment  in  the  supercritical  flow  zone  would  have  to  be 
chosen. 

Uplift  and  Excess  Pressure  Head. 

The  pressure  head  profiles  may  be  used  to  obtain  the 
uplift  pressure  head  and  the  excess  pressure  head  due  to 
flow  curvature  at  the  change  of  slope.  The  method  used  to 
obtain  these  pressures  has  been  previously  indicated.  The 
extreme  condition,  for  both  the  uplift  and  excess  pressures, 
occurs  when  the  hydraulic  jump  forms  at  the  toe  of  the  slope. 
Considering  Plate  12  for  a  two  to  one  slope  the  maximum 
uplift  pressure  occurs  at  x/dc  equal  to  one  and  it  has  a 
non-dimensional  value  of  2.4.  The  average  uplift  pressure 
between  x/dc  equal  to  one  and  x/dc  equal  to  five  is  1.8.  If 
a  discharge  of  ten  c.f.s./ft  is  assumed  to  be  flowing  then 
the  average  uplift  pressure  head  becomes  3.16  feet  of  water 
since  the  critical  depth  is  1.76  feet  for  a  discharge  of 
10  c.f.s./ft.  The  average  uplift  pressure  is  3.16  x  62.4  - 
198  lbs  per  square  foot  or,  for  a  strip  of  spillway  floor  one 
foot  wide,  the  load  would  be  one  hundred  and  ninety  eight 
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pounds  per  foot  noting  in  a  vertically  upward  direction.  To 
resist  this  loading,  by  the  weight  of  the  floor  alone,  the 
floor  would  have  to  be  sixteen  inches  thick  if  made  of  con¬ 
crete  weighing  one  hundred  and  fifty  pounds  per  cubic  foot. 
The  loading  acts  from  two  feet  from  the  change  of  slope  to 
about  nine  feet  from  the  change  of  slope.  The  estimated 
average  downward  pressure  at  the  hinge  would  be  about  one 
hundred  and  forty  three  pounds  per  square  foot. 

The  uplift  and  excess  pressures  are  quite  appreciable 
as  can  be  seen  from  the  example.  The  head  loss  in  the  jump 
would  be  twelve  point  seven  feet  which  might  occur  for  a 
twenty  foot  drop  in  elevation  from  the  top  to  the  bottom  of 
the  spillway.  The  discharge  and  the  amount  of  drop  over 
the  spillway  commonly  occur  in  practice. 

The  excess  pressure  head  is  caused  by  the  curvature  of 
flow  at  the  change  in  slope.  The  radius  of  curvature  is  less 
for  the  steeper  slopes  hence  larger  values  of  pressure  head 
were  recorded  on  the  one  to  one  slope  than  on  either  the  two 
to  one  or  three  to  one  slopes.  The  radius  of  curvature  may 
be  computed  for  the  case  when  the  toe  of  the  hydraulic  jump 
is  at  the  hinge.  The  radius  of  curvature  may  be  computed 
from  the  formula 

r  =  ILL  (Bib.  11) 

gp 

where  r  is  the  radius  of  curvature  of  the  flow  in  feet 
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v  is  the  velocity  of  flow  in  feet 
y  is  the  depth  of  flow  in  feet 
and  is  the  excess  pressure  in  feet  of  water. 

For  the  one  to  one  slope 
p  I  11.5  x  dc  2  23.9  inches  s  1.99  feet 
v2/2gdc  =  19.8  therefore  =  19.8  x  2dc  ~  82.4  inches 
=  6.86  feet 

y  r  4  =  P . 409  c ,. f .  s . / f t  s  0.0274  feet 

v  64.4  x  2.08  x  19.8 
12 

Therefore  r  =  6.86, x.-p.pg?^-  =  0.9^5  feet  *  1.13  inches. 

1.99 

Similar  calculation  shows 

for  the  two  to  one  slope  r  :  2.3  inches, 
for  the  three  to  one  slope  r  £  3.1  inches. 

These  calculations  show  that  the  excess  pressure  head  due  to 
flow  curvature  could  be  greatly  reduced  by  increasing  the 
radius  of  curvature  of  flow.  If  the  radius  of  flow  curvature 
was  one  foot  for  each  of  the  above  cases  the  excess  pressure, 
p,  would  become  0.19  feet  of  water  for  the  one  to  one  slope, 
0.22  feet  of  water  for  the  two  to  one  slope  and  0.20  feet  of 
water  for  the  three  to  one  slope.  The  excess  pressure  may 
be  greatly  reduced  by  a  gradual  change  of  slope. 


1.  p  is  the  authors  notation  for  the  pressure,  in 
excess  of  the  hydrostatic  pressure,  caused  by  the  curvature 
of  flow. 
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Velocity  Profiles 

The  areas  of  the  velocity  profiles  represent  the  unit 
discharges.  It  may  be  noted,  from  a  comparison  of  the  areas 
of  the  velocity  profiles  to  the  unit  discharges  measured  by 
the  broad-crested  weir,  that  in  general  the  velocity  profiles 
give  higher  values  of  unit  discharge.  The  tendency  for  the 
unit  discharges  to  be  higher,  when  computed  from  the  velocity 
profiles,  is  due  to  several  factors.  The  depths  of  flow 
shown  on  the  velocity  profiles  are  estimated  depths.  These 
depths  were  obtained  by  taking  depth  readings  on  the  pitot 
tube  with  the  top  surface  of  the  pitot  tube  at  the  estimated 
water  surface.  The  depths  were  probably  estimated  slightly 
high  because  the  nose  of  the  pitot  tube  obstructs  the  flow 
in  the  zone  near  the  water  surface  creating  a  shock  wave 
which  would  increase  the  depth  near  the  pitot  tube.  The  flow- 
impinging  on  the  nose  of  the  pitot  tube  created  turbulence 
and  splashing  which  made  readings  of  depth  difficult  to 
obtain. 

The  supercritical  flow  appeared  to  be  striated.  The 
striations  were  apparently  due  to  shock  weaves  formed  on  the 
water  surface.  These  shock  waves,  while  of  very  small  mag¬ 
nitude,  tended  to  made  the  estimated  depth  slightly  higher 
than  the  average  depth. 

A  certain  amount  of  air  entrainment  probably  occurred 
in  the  upper  layers  of  the  supercritical  flow.  Air 
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entrainment  apparently  tends  to  increase  the  velocity  of 
flow  (Bib.  12)  and  in  cases  of  high  air  entrainment,  the 
depth  is  also  increased.  The  degree  of  air  entrainment  in 
the  model  spillway  was  probably  quite  small;  certainly  it 
was  insufficient  to  cause  any  noticeable  changes  in  the  flow. 
If  air  entrainment  did  occur  the  effect  would  be  to  increase 
the  apparent  discharge  as  measured  by  a  velocity  profile. 

The  static  pressure  head  was  not  subtracted  from  the 
manometer  reading  of  static  plus  velocity  head  so  the  com¬ 
puted  velocities  are  slightly  high.  As  previously  noted, 
the  effects  of  neglecting  the  static  pressure  head  are  quite 
small  in  most  cases.  The  greatest  error  occurs  at  the  top 
of  the  velocity  profile  where  the  static  pressure  approaches 
the  depth  of  flow.  The  static  pressures  were  not  subtracted 
from  the  manometer  readings  because  relatively  they  were 
quite  small  and  the  accuracy  of  observation  was  such  that  it 
was  an  unnecessary  refinement. 

The  friction  on  the  walls  of  the  model  spillway  would 
reduce  the  velocity  of  flow  near  the  walls.  This  would 
reduce  the  average  velocity,  over  any  cross-section,  below 
that  obtained  from  the  velocity  profiles.  The  discharge, 
measured  by  the  broad-crested  weir,  was  also  subject  to  a 
certain  amount  of  error  which  may  partially  explain  the 
difference  between  the  measured  discharge  and  the  discharge 
computed  from  the  velocity  profiles. 
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An  examination  of  figures  lb  to  57  will  indicate  the 
differences  between  the  unit  discharge  from  the  velocity 
profiles  and  the  unit  discharge  from  the  broad-crested  weir 
formula.  The  percentage  difference,  based  on  the  assumption 
that  the  discharge  measurements  are  correct,  may  be  as  high 
as  fifteen  percent.  The  combination  of  factors  previously 
discussed  would  tend  to  combine  to  produce  the  percentage 
differences  between  the  unit  discharges.  It  is  apparent 
that  the  results  are  within  the  range  of  experimental  error. 

The  average  velocities  computed  from  the  velocity  pro¬ 
files  probably  are  slightly  high.  The  fact  that  the  depth 
estimates  are  high  would  affect  the  average  velocity  only 
slightly  since  the  area  of  the  profile  is  divided  by  the 
estimated  depth  to  obtain  the  average  velocity. 

Jetting 

A  description  of  the  process  of  jetting  has  been  given 
previously.  The  jetting  was  apparently  caused  by  differences 
in  elevation  of  points  on  a  cross-section  of  the  spillway 
floor.  It  was  noted,  while  taking  velocity  observations, 
that  the  floor  elevation  along  each  wall  was  slightly  less 
than  at  the  centerline.  The  elevation  difference  was  of  the 
order  of  0.02  inches. 

The  effect  of  the  jetting  on  the  pressure  readings  was 
to  create  a  difference  in  pressure  from  one  side  of  the 
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spillway  to  the  other.  The  reason  for  the  pressure  differences 
noted  is  that  the  high  velocity  jet  tends  to  move  the  toe  of 
the  jump  downstream  and  to  produce  a  greater  change  in  ele¬ 
vation  between  the  toe  of  the  jump  and  the  downstream  water 
surface.  The  local  movement  of  the  toe  of  the  jump  decreases 
the  water  surface  elevation  near  the  toe  of  the  jump  creatirg 
a  difference  in  pressure  head  from  one  side  of  the  jump  to 
the  other.  The  increased  change  in  elevation  between  the 
jump  toe  and  the  downstream  depth  would  account  for  the 
pressure  head  difference  downstream  from  the  toe  of  the  jump. 
The  jetting  caused  a  greater  degree  of  turbulence  downstream 
from  the  toe  which  may  also  contribute  to  the  pressure  head 
difference. 

Pressure  Distributions  in  Supercritical  Flow 

The.  negative  and  large  positive  pressure  heads,  obtained 
in  the  supercritical  flow  zone,  are  due  to  change  in  flow 
direction  caused  by  roughnesses  on  the  floor.  Since  every 
attempt  was  made  to  produce  a  smooth  floor  these  discrepancies 
in  pressure  are  important  enough  to  warrant  attention. 

Examining  the  data  sheets  for  run  number  thirteen  on  the  one 
to  one  slope  (page  118)  it  can  be  seen  that  the  largest 
negative  pressure  is  -1.30  inches  of  water  and  the  largest 
positive  pressure  on  the  slope  is  1.99  inches  of  water.  The 
estimated  depth  of  flow  is  OA  inches  of  water  hence  the 
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maximum  negative  pressure  becomes  -1.70  inches  of  water  and 
the  maximum  positive  pressure  in  excess  of  depth  becomes  1.59 
inches  of  water. 

Computations  indicate  that  the  model  spillway  had  a 
Mannings  roughness  coefficient,  n,  of  0.012.^  This  roughness 
coefficient  is  quite  low  and  it  would  be  difficult  to  obtain 
in  practice.  Every  attempt  should  be  made  to  produce  a 
smooth  spillway  surface  as  cavitation  may  occur  under  extreme 
negative  pressures. 

Pressure  Distribution  at  the  Toe  of  the  Hydraulic  Jump 

The  high  pressure  region  existing  near  the  toe  of  the 
hydraulic  jumps  may  have  been  caused  by  flow  curvature  at 
the  toe.  The  flow  curvature  would  produce  the  excess  pres¬ 
sures  noted.  An  expansion  and  slowing  of  the  supercritical 
jet  must  occur  at  the  toe  of  the  hydraulic  jump.  The 
expansion  of  the  jet  means  that  the  streamlines  of  flow  must 
be  curving  away  from  the  floor  and  creating  excess  floor 
pressures.  The  expansion  of  the  jet  must  begin  slightly  in 
front  of  the  toe  of  the  jump  as  it  is  unlikely  that  there 
would  be  a  sudden  change  in  the  surface  of  the  jet  at  the 
toe  of  the  jump. 


1.  The  roughness  coefficient  was  assumed  in  the  com¬ 
putations  of  normal  depth.  Since  the  computed  normal  depths 
agreed  quite  closely  to  the  flow  depth  the  assumed  value  of 
n  was  apparently  correct. 
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Comparison  with  Published  Data 

The  comparison  between  the  observed  data  and  published 
data  is  shown  on  Figures  12  and  13.  The  determination  of  the 
various  non-dimensional  groups  was  previously  explained.  The 
computed  values  of  these  groups  are  shown  in  Tables  III  and 
IV.  The  range  of  observed  data  considerably  exceeded  the 
range  of  the  published  data  necessitating  an  extrapolation 
of  the  published  curves. 

The  observed  data  (Figure  12)  plotted  to  the  right  of 
the  corresponding  published  data.  The  computed  values  of 
V-^5  as  previously  indicated,  tend  to  be  larger  than  the 
actual  values.  This  would  make  the  computed  values  of  the 
Froude  number  larger  than  they  should  be,  moving  the  plotted 
points  to  the  right. 

The  computed  data  agree  with  the  published  data  within 
the  range  of  experimental  error  in  all  cases. 
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Observed  and  Computed  Pats 

Jumps  Forming  Completely  on  Sloping  Floor  and  Jumps  Forming 
Completely  on  Horizontal  Floors 
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Observed  and  Computed  Data  for  Jumps  Forming  Partially  On  Sloping  Floor. 
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CHAPTER  VIII 


SUMMARY  AND  CONCLUSIONS 

An  experimental  program  was  carried  out  on  a  model 
spillway  to  determine  the  fluid  pressures  exerted  on  the 
floor  of  the  spillway  under  various  flow  conditions.  The 
data  obtained  from  the  program  were  plotted  non-dimensionally 
as  pressure  head  versus  position.  The  non-dimensional  pres¬ 
sure  profiles  obtained  from  the  data  were  condensed  onto 
three  plots,  one  for  each  slope  tested.  The  three  final 
plots  may  be  used  in  the  design  of  spillway  floors  for  the 
range  of  flow  conditions  covered  by  the  data. 

A  comparison  between  the  data  obtained  from  the  pressure- 
head  profile  plots  and  published  data  showed  an  agreement  with¬ 
in  the  range  of  experimental  error. 

Summary 

A  lack  of  information  on  fluid  pressures  beneath  a 
hydraulic  jump,  initiated  the  experimental  program.  A  model 
spillway  was  constructed  to  obtain  the  fluid  pressures  for 
a  variety  of  flow  conditions.  The  pressure  heads  at  various 
positions  were  obtained  from  manometers  connected  to  tapping 
points  on  the  spillway  floor.  About  six  pressure  head 
profiles  were  obtained  for  each  slope  and  discharge  by  varying 
the  downstream  depth  of  the  hydraulic  jump.  The  larger 


. 

- 

-  .  I:...  •  i.  O  .  .  ;  '  '  .  O  '  '■ 


-  .  ;  •  - 

.  *  i: 

, 

. 


. 


76 


downstream  depths  caused  the  hydraulic  jump  to  form  completely 
on  the  sloping  floor  and  the  minimum  downstream  depth  caused 
the  toe  of  the  jump  to  be  at  the  change  of  slope.  The  pres¬ 
sure  head  readings  were  made  non-dimensional  by  dividing  by 
the  critical  depth  corresponding  to  the  discharge.  The  non- 
dimensional  pressure  head  was  plotted  against  the  non-dimen¬ 
sional  distance  from  the  change  of  slope.  The  value  of  non- 
dimensional  head  loss  in  the  jump  was  shown  on  each  pressure 
head  profile.  The  five  non-dimensional  variables;  slope, 
HL/dc,  d2/dc,  X//dc,  and  Vdc  were  shown  on  each  plot. 

The  pressure  head  profiles  were  condensed  into  three 
plots  suitable  for  design.  For  the  three  slopes  tested,  the 
design  plots  show  pressure  head  profiles  for  d2/dc  values 
of  5)  7.5?  10  and  12.5.  The  minimum  value  of  d2/lc  was  also 
shown  on  the  design  plots.  For  the  one  to  one  slope,  values 
of  d2/dc  of  15.0  and  17.5  were  also  drawn.  The  pressure 
head  profiles  shown  on  the  design  plots  were  computed  or 
traced  from  the  pressure  head  profiles  obtained  from  the 
experimental  program. 

The  observed  data  were  compared  to  published  data  on 
hydraulic  jumps  forming  in  sloping  floors.  A  graph  of  the 
Froude  number  versus  non-dimensional  tail  water  depth  was 
reproduced  and  the  observed  data  plotted  on  it.  The  com¬ 
parison  indicated  that  the  observed  data  agreed  with  the 
published  data  within  the  range  of  experimental  error. 
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Conclusions 

The  pressure-head  profiles  indicate  that  the  uplift 
and  excess  pressure  heads  may  create  appreciable  stresses  in 
a  spillway  floor.  The  uplift  pressure  in  particular  may  be 
sufficient  to  cause  failure  of  the  floor  if  it  is  not  ac¬ 
counted  for  in  the  design.  The  uplift  pressure  is  dependent 
upon  the  shape  of  the  pressure  head  profile.  The  pressure 
head  profiles  depend  upon  three  non-dimensional  variables, 
hence,  the  uplift  pressures  also  depend  on  three  variables. 
The  uplift  pressures  increase 

(a)  with  a  decrease  in  slope  (provided  the  jump  forms 
on  the  slope) 

(b)  with  a  decrease  in  downstream  depth  (provided  the 
depth  is  equal  to  or  greater  than  the  minimum  depth 
for  a  hydraulic  jump) 

and  (c)  with  an  increase  in  the  non-dimensional  head  loss 
in  the  jump. 

The  excess  pressure  head  is  caused  by  the  curvature  of  flow 
at  the  change  in  slope.  The  excess  pressures  increase 

(a)  with  an  increase  in  slope  since  the  radius  of 
curvature  of  the  flow  decreases 

(b)  with  a  decrease  in  downstream  depth 

and  (c)  with  an  increase  in  the  head  loss  in  the  jump. 

The  excess  pressure  head  at  the  change  in  slope  is  of  lesser 
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importance  than  the  uplift  pressures  since  the  excess  pres¬ 
sure  can  be  greatly  reduced  by  increasing  the  radius  of 
curvature  of  the  flow.  This  may  be  done  by  filleting  the 
spillway  at  the  change  in  slope. 

The  pressure-head  profiles  may  be  used  to  compute  the 
pressures  to  which  a  spillway  floor  is  subjected.  Their  use 
is  recommended  in  the  design  of  spillways  for  which  the  non- 
dimensional  range  of  variables  apply. 

Recommendations  for  Future  Study 

The  range  of  values  for  slope  may  be  extended  by  further 
experimental  work.  A  smooth  metal  or  lucite  floor  would 
provide  better  measurements  of  the  pressures  in  the  super¬ 
critical  flow  zone.  The  depth  of  supercritical  flow  could 
be  found  from  the  pressure  measurements,  hence,  velocity 
measurements  would  not  have  to  be  taken.  Increasing  the  unit 
discharges  and  discharge  range  would  increase  the  range  of 
head  loss  in  the  jump  and  therefore,  the  energy  dissipators 
would  not  have  to  be  used.  For  the  model  spillway  tested, 
the  discharge  range,  ideally,  would  be  from  one  to  ten  cubic 
feet  per  second  per  foot. 
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Superimposed  Conditions 

1:1  Slope 

Mode  1  Sp i 1 Iway 

H2/Ef2  = 

2  02-  34.6  q 

=  0.178 

DC  -  1.20" 

Run  number  1 

Manometer 

Computed 

Manometer 

Head 

Head 

Pos i t i on 

Zero  Rdg. 

Read i ng 

b  =  z~y 

Critical  depth  Remarks 

( i nches  e lev*  ) 

( i nches  e  lev ,  ) 

( i nches ) 

(dimension  less ) 

A  1 

163*82 

isy.W 

—0.42 

-0.35 

A2 

159.60 

159.82 

+0.22 

0.18 

A3 

155.34 

155.55 

+0.21 

0.17 

A4 

151.08 

151.00 

-0.03 

-0.07 

A5 

145.86 

11*6*65 

-0.21 

-0.17 

A6 

142.61 

140.95 

-1.66 

-1.33 

A7 

138.39 

138.52 

+0.13 

0.11 

A8 

136.69 

134.15 

—2.54 

-2.12 

A9 

134.98 

134.1*2 

-0.56 

-0.47 

A  10 

133.29 

134.8 

1.5 

1.2 

A  1  1 

131.58 

134.6 

3.0 

2.5 

B! 

129.89 

132.4 

2.5 

2.1 

A  12 

129.89 

132.4 

2.5 

2.1 

Cl 

129.89 

135.0 

5.1 

4.2 

A  13 

128.19 

134.2 

6.0 

5.0 

A  14 

126  50 

134.2 

7.7 

6.4 

A  15 

124.74 

134.4 

9.7 

8.1 

A  !  6 

123. 10 

134.4 

11.3 

9.4 

B2 

123. 10 

134.4 

11.3 

9.4 

C2 

123. 10 

134.2 

11.1 

9.2 

A  1 7 

121.40 

134.6 

13.2 

11.0 

B3 

121.40 

134.7 

13.3 

11,1 

C3 

121.40 

134.5 

13.1 

10.9 

A  18 

1 19.70 

134.6 

14.9 

12.4 

B4 

1 19.70 

134.6 

14.9 

12.4 

C4 

1 19.70 

134.5 

14.8 

12.3 

A  1  9 

1 18.00 

134.7 

16.7 

13.9 

B5 

1 18.00 

134.6 

16.6 

13.8 

C5 

1 18.00 

134.6 

16.6 

13.8 

A20 

1  16.40 

134.7 

18.3 

15.2 

B6 

1 16.40 

134.7 

18.3 

15.2 

C6 

1 16.40 

134.6 

18.2 

15.2 

A2I 

1 14.6! 

134.7 

20.1 

16.7 

B7 

1 14.61 

134.7 

20.1 

16.7 

C7 

1 14.61 

134.7 

20.1 

16.7 

A22 

112.91 

134.7 

21.3 

18.2 

B8 

1 12.91 

134.7 

21.8 

13.2 

Co 

1 12.91 

134.7 

21.8 

18.2 

A23 

111.21 

134.7 

23.5 

19.6 

B9 

1 ! 1 .2  ! 

134.7 

23.5 

19.6 

C9 

1  I  1 .2! 

134.7 

23.5 

19.6 

A24 

109.51 

134.7 

25.2 

21.0 

BIO 

109.5! 

134.7 

25.2 

21.0 

CIO 

109.5  1 

134.7  . 

25.2 

21.0 

Beginning  of  run 

tnd  of  run 

Head  over 

broad  crested  weir 

H  =  1*82 

H  =  1.82 

Downstream  scale  reading: 

(1  ) 

134.75 

( i )  134.75 

(2) 

134.75 

(2)  134.75 

(3) 

134.70 

(3)  134.70 

(4) 

134.65 

(4)  134.65 
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V*  V 
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Y»lY  1 

Y.Yri 
Y*  yj; 

,  + 

7*:  Cl 

1  - 1 
.l:.l 
;*,U 


:j 


3  3 


Superimposed 

H2/Ef2  =  2 


Manometer 
Pos it i on 


A25 
B I  I 
Cl  I 
A26 
B  12 
C 12 
A27 
B 13 
C 1 3 
A28 
B  14 
C  14 
A29 
B I  5 
C I  5 
A30 
B 1 6 
C 1 6 
A3 1 
B 1 7 
C 1 7 
A  32 
A33 
B  18 
C 18 
A  34 
B 1 9 
C  1 9 
A35 
B20 
C20 
A36 
B2I 
C2I 
A3  I 
B22 
C22 
A38 
B23 
C23 
A39 
B24 
C24 


Cond i t i ons 

02  -3U»69  q  = 

y 

Computed 
Zero  Rdg. 

( i nches  e  I  ev  .  ) 

107.82 
107.32 
107.82 
106. 12 
106. 12 
106. 12 
104.42 
104.42 
104.42 
103.37 
103.57 
103.57 
102.73 
102.73 
102.73 
101.88 
101 .88 
101.88 
101.03 
101.03 
101.03 
100.24 


100.24 


Head  over  broad  crested  weir 


1*1  Slope  Model  Spi I  I  way 

0.178  c.f.s./ft.  Dc  “  1.20"  Run  number  1 
z  h  h  *  dc 

Manometer  Head 


Read i ng 
(inches  @lev.) 

h  =  z~y 
( i nches ) 

135.? 

26.9 

135.7 

26.9 

135.7 

26.9 

135.7 

28.6 

135.7 

28.6 

m 

135.7 

30.3 

135.7 

30.3 

135.7 

30.3 

135.7 

31.1 

135.7 

31.1 

135.7 

31.1 

135.7 

32.0 

135.7 

32.0 

135.7 

32.0 

135.7 

32.8 

■i 

« 

135.7 

32.8 

135.7 

33.7 

135.7 

135.7 

33.7 

33.7 

135.9 

35.7 

135.9 

35.7 

135.0 

35.8 

135.0 

35.3 

135.9 

35.7 

135.9 

35.7 

135.9 

35.7 

135.9 

35.7 

135.9 

35.7 

135.9 

35.7 

135.9 

35.7 

135.9 

35.7 

135.9 

35.7 

135.9 

35.7 

135.0 

35.8 

135.0 

35.3 

m 

m 

135.0 

35.8 

135.0 

35.3 

135.0 

35.3 

135.9 

35.7 

135.9 

35.7 

Beginning  of  run 

H  = 

(1  ) 

(2) 

(3) 

(4) 

Head _ 

Critical  depth  Remarks 

(d i me ns  i on  I  ess )  _ 

22.5 

22.5 

22.5 

23.8 
23.3 

25.2 

25.2 

25.2 

25.9 

25.9 

25.9 

26.6 
26.6 
26.6 
27.5 

27.5 

28.0 

28.0 

28.0 

28.9 

28.9 
29.0 
29.0 

28.9 

28.9 

28.9 

28.9 

28.9 

28.9 

28.9 

28.9 

28.9 

28.9 
29.0 
29.0 

29.0 

29.0 

29.0 

28.9 

28.9 

End  of  run 

H  = 

(I  ) 

(2) 

(3) 

(4) 


Downstream  scale  reading: 
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Superimposed  Conditions 

111 

Slope 

Model  Spi 1 Iway 

H2/Ef?  =  2 

^2  “  34*6  9 

=  0.178  c.f.s./ft 

«  Dq  " 

l*20n  Run  Number  1 

z 

h 

h  *  d 

Manometer 

Computed 

Manometer 

Head. 

Head 

Pos i t i on 

Zero  Rdg. 

Read i ng 

h  »  z-y 

Critical  depth  Remarks 

(inches  elev<> 

)  (i ncnes  e lev* ) 

(inches)  (dimensionless) 

A40 

100.24 

134.9 

34.7 

28.9 

B25 

134.9 

34.7 

28.9 

C25 

134.9 

34.7 

28.9 

A4I 

134.9 

34.7 

28.9 

B26 

134.9 

34.7 

28.9 

C26 

134.9 

34.7 

28.9 

A  42 

134.9 

34.7 

28.9 

B27 

134.9 

34.7 

28.9 

C27 

134.9 

34.7 

28.9 

A43 

- 

»* 

- 

B28 

mm 

(Ml 

V 

C28 

134.9 

34.7 

28.9 

A44 

134.9 

34.7 

28.9 

B29 

134.9 

34.7 

28.9 

C29 

134.9 

34.7 

28.9 

A  45 

134.9 

34.7 

28.9 

B30 

134.8 

34.6 

28.8 

C30 

134.9 

34.7 

28.9 

A46 

134.9 

34.7 

28.9 

A47 

134.9 

34.7 

28.9 

B3I 

134.8 

34.6 

28.8 

C3! 

A49 

134.9 

134.8 

jfcl 

28.9 

28.8 

B32 

134.8 

34.6 

28.8 

C^2 

134.8 

34.6 

28.8 

A  50 

134.8 

34.6 

28.8 

A5I 

134.8 

34.6 

28.8 

A  52 

134.8 

34.6 

28.8 

A53 

134.8 

34.6 

28.8 

A  54 

134.8 

34.6 

28.8 

B33 

134.8 

34.6 

28.8 

C33 

134.8 

34.6 

28.8 

A55 

134.8 

34.6 

28.8 

A  56 

134.8 

34.6 

28.8 

A  57 

134.6 

34.4 

28.6 

A  58 

134.7 

34.5 

28.8 

A59 

134.6 

34.4 

28.6 

A  60 

m 

m 

m 

A6I 

134.6 

34.4 

28.6 

A  62 

134.7 

34.5 

28.8 

A  63 

100.24 

134.6 

34.4 

28.6 

Beginning  of  run  End  of  run 

Head  over  broad  crested  weir  H  =  H  = 


(1  ) 

CD 

(2) 

(2) 

(3) 

C3> 

(4) 

(4) 

Downstream  scale  readings 


1 


%  *  *; 


G 


ft  , 


Q 


MB 


ft  - 


* 


i  * 


d 


* 


* 


* 


*■  •, 


3S 


Superimposed  Conditions 
H2/Ef2  =  3  °2-  26.1 

1:1 

q  =  0.183  c.f. 

Slope 

s./ft.  Dc  81 

Mode  1  Sp i 1 Iway 

1  22m  ^un  number  2 

Manometer 
Pos i t i on 

Computed 
Zero  Rdg. 

( i nches  e lev.  ] 

Manometer- 
Read  i  ng 

)  (inches  elev. 

Head 
h  -  z— v 
>  ( i nches  ) 

Hea  d 

Critical  depth  Remarks 

(d imens i on  less ) 

A  1 

163.62 

163. 1*2 

-0.1*0 

-0.33 

A2 

159.60 

159.80 

+0.20 

0.16 

A3 

155.34 

155.57 

0.23 

0.19 

A4 

151.08 

151.00 

-0.08 

-0,07 

A5 

146.86 

11*6.65 

-0.21 

-0.17 

A6 

142.61 

11*1.32 

-0.2  9 

-0.21+ 

A7 

i33.39 

138.51 

0.12 

0.10 

A8 

136.69 

13lul5 

-2.5U 

-2.08 

A9 

134.98 

13U.  1*0 

-0.  58 

-0.1+8 

A  10 

133.29 

133.15 

-o.lli 

-0.11 

A  1  1 

131.58 

131.60 

0.02 

0.02 

B! 

129.89 

133.38 

3.1 *9 

2.86 

A  12 

129.89 

•• 

mm 

Cl 

129.89 

133.12 

3*23 

2.6k 

A  1 3 

123. 19 

126.60 

0.1*1 

0.3k 

A  14 

126  50 

126.30 

-0.20 

-0.16 

A  15 

124.74 

126.0 

1.3 

1.1 

A  !  6 

123. 10 

125.8 

2.7 

2.2 

B2 

123.10 

126.0 

2.9 

2.1+ 

C2 

123. 10 

125.1 

2.0 

1.6 

A  !  7 

121.40 

125.7 

h.3 

3.5 

B3 

121.40 

126.6 

5-2 

km  3 

C3 

121.40 

125.1* 

u.o 

3.3 

A  1 8 

1 19.70 

125.9 

6.2 

5.1 

B4 

1 19.70 

125.7 

6.0 

k.9 

C4 

1  19.70 

125.3 

5.6 

1+.6 

A  1 9 

1  18.00 

125.7 

7.7 

6.3 

B5 

1 18.00 

125.1* 

7.k 

6.1 

C5 

1  (8.00 

125.3 

7.3 

6.0 

A20 

1  I6.4Q 

125.7 

9.3 

7.6 

B6 

1  16.40 

125.7 

9.3 

7.6 

C6 

1  16.40 

125.6 

9.2 

7.5 

A2I 

1  14.61 

125.8 

11.2 

9.2 

B7 

1  14.61 

125.8 

n.  2 

9.2 

C7 

!  14.61 

125.8 

11.2 

9.2 

A22 

1  12.91 

125.9 

13.0 

10.6 

B8 

i  12.91 

125.8 

12.9 

10.6 

C8 

1 12.91 

125.7 

12.8 

10.5 

A23 

111.21 

126.0 

Hl.8 

12.1 

B9 

1  I  1.2! 

125.9 

Ik.  7 

12.0 

C9 

111.21 

125.9 

Ik.  7 

12.0 

A24 

109.5! 

126.0 

16.5 

13.5 

BIO 

109.51 

126.0 

16.5 

13.5 

CIO 

109.51 

126.0 

16.5 

13.5 

Begi nn i ng  of  run 

End  of  run 

Head  over 

broad  crested  weir- 

H  = 

H  = 

Downstream 

scale  reading: 

(1  ) 

(!) 

(2  5 

(2) 

(3) 

(3) 

(4) 

(4) 

.0 


c  h  r 


* 


. ;  ■  i 
..  vr 


*  i 


* 

'J,'  Vu 


Superimposed  Conditions  111  Slope  Model  Spillway 

H2/£f2  -  3  P2  =  26.1  q  =  0.183  c.f.s./ft  Dc  -  1.22" _  Run  number  £ 


y 

-  z 

h 

h  *  dc 

Manometer 

Computed 

Manometer 

Head 

Head 

Pos i t i on 

Zero  Rdg. 

Read i ng 

h  *  z~y 

Critical  depth  Remarks 

(i nches  e lev. ) 

( I nches  ©  1 ev .  ) 

( i  riches ) 

(d i mens i on  1 

ess ) 

A25 

107.82 

xssj) 

18.2 

1S.9 

B  1  i 

107 

.82 

126.0 

18.2 

14.9 

Cl  1 

107 

.82 

126.0 

18.2 

14.9 

A26 

106. 12 

126.0 

19.9 

16.3 

B 12 

106 

.  12 

126.0 

19.9 

16.3 

C 12 

106 

.  12 

- 

- 

A27 

104 

.42 

126.0 

21.6 

17.7 

B 13 

104 

.42 

126.0 

21.6 

17.7 

C 13 

104 

.42 

126.0 

21.6 

17.7 

A28 

103 

.37 

126.1 

22.5 

13.4 

BI4 

103 

.37 

126.0 

22  .4 

18.4 

C  14 

103 

.57 

126.0 

22.5 

18.4 

A29 

102 

.73 

126.1 

23.lt 

19.2 

B 1  5 

102 

.73 

126.0 

23.3 

19.1 

C 1  5 

102 

.73 

126.0 

23.3 

19.1 

A30 

101 

•  88 

126.1 

24.2 

19.8 

B 1 6 

101 

.88 

C 1 6 

101 

.88 

126.1 

2U.2 

19.8 

A3 1 

101 

.03 

126.0 

25.0 

20.5 

B  1 7 

101 

.03 

126.1 

25.1 

20.6 

C 1 7 

101 

.03 

126.1 

25.1 

20.6 

A  32 

100 

i.24 

126.2 

26.0 

21.3 

A33 

126.2 

26.0 

21.3 

B 18 

126.3 

26.1 

21.4 

C 18 

126.3 

26.1 

21,4 

A  34 

126.2 

26.0 

21.3 

B 1 9 

126.2 

26.0 

21.3 

C 1 9 

126.3 

26.1 

21.4 

A35 

126.2 

26.0 

21,3 

B20 

126.3 

26.1 

21.4 

C20 

126.3 

26.1 

21.4 

A36 

126.2 

26.0 

21.3 

B2  1 

126.2 

26,0 

21.3 

C2  1 

126.2 

26.0 

21.3 

A3  1 

126.2 

26.0 

21.3 

B^.2 

roo 

126.2 

26.0 

21.3 

C2Z 

A  38 

126.3 

26.1 

21.4 

B23 

09 

126.3 

26.1 

21.4 

A39 

126.2 

126.2 

26.0 

26.0 

21.3 

21.3 

DZ.4 

C24 

IOC 

i«24 

126.2 

126.3 

26.0 
.  26.1 

21.3 

21.4 

End  of  run 

Beginning  of  run 

Head  over 

broad  crested  weir 

H  = 

H  = 

Downstream  scale  reading: 


(I  ) 
(2) 


Cl  ) 
(2) 


0 


3c  c.u.; 


0 


*  . 


r  ■ 


■.  * 


cv  ■ 


87 


Superimposed  Conditions 

1:1  Slope 

Mode  1  Sp i 1 Iway 

H2/Ef?  =  3 

D2  =  26.1  q 

=  0.183  c.f.s./ft. 

Dc  "  1. 

Run  Number  2 

^  y 

z 

h 

h  ♦  dc 

Manometer 

Computed 

Manometer 

Head 

Head 

Pos i t  i  on 

Zero  Rdg. 

Read i ng 

h  =  z~y 

Critical  depth  Remarks 

(inches  elev. 

) ( 5  nches  e lev. ) 

( i nches ) 

(d imens i on  1  ess ) 

A40 

100.24 

126.3 

26.1 

21.1* 

B25 

126.2 

26.0 

21.3 

C25 

126.2 

26.0 

21.3 

A4I 

126.2 

26.0 

21.3 

B26 

126.2 

26.0 

21.3 

C26 

126.2 

26.0 

21.3 

A42 

126.3 

26.1 

21.1* 

B27 

126.2 

26.0 

21.3 

C27 

126.3 

26.1 

21.1* 

A43 

B28 

m 

C28 

126.2 

26. C 

21.3 

A44 

126.2 

26.0 

21.3 

B29 

126.2 

26.0 

21.3 

C29 

126.2 

26.0 

21.3 

A  45 

126.2 

26.0 

21.3 

B30 

126.2 

26.0 

21.3 

C30 

126.2 

26.0 

21.3 

A46 

126,2 

26.0 

21.3 

A47 

126.2 

26.0 

21.3 

B3I 

126.2 

26.0 

21.3 

C3! 

A  A  O 

126.2 

26.0 

21.3 

A4y 

126.2 

26.0 

21.3 

B32 

126.2 

26.0 

2ll3 

C32 

126.2 

26.0 

21.3 

A50 

126.2 

26.0 

21.3 

A5I 

126.2 

26.0 

21.3 

A  52 

126.1 

25.9 

21.2 

A53 

126.1 

2  5.9 

21.2 

A  54 

126.2 

26.0 

21.3 

833 

126.2 

26.0 

21.3 

C33 

126.1 

25.9 

21.2 

A55 

126.1 

25.9 

21.2 

A  56 

126.1 

25.9 

21.2 

A  57 

126.1 

25.9 

21.2 

A  58 

126.0 

25.8 

21.2 

A59 

126.1 

25.9 

21.2 

A  60 

m 

A6I 

126.0 

25.8 

21.2 

A  62 

126.1 

25.9 

21.2 

A63 

100.24 

126.0 

25.8 

21.2 

End  of  run 


Head  over  broad  crested  weir 


H  = 


(I  ) 
(2) 

(3 ) 

(4) 


CD 

(2) 

(3) 

(4) 


Downstream  scale  reading; 


ss 


Super i mposed 

Cond i t i ons 

1:1  Slope 

Model  Spi 

H2/Ef2  =  4 

02  -  20.9 

q  =  0.178  c.f.s./ft.  Dc  - 

1*20  Run  numbe 

Manometer 

Computed 

Manometer 

Head 

Head 

Pos i t i on 

Zero  Rdg. 

Read i ng 

i.  =  3-y 

Critical  depth 

( i nches  e lev. ' 

>  ( i nches  e  lev, ) 

( i  nches ) 

(dimension  less ) 

A  1 

163.82 

153.52 

■^O^CT 

-0.33 

A2 

159.60 

159.72 

0.12 

0.10 

A3 

1 55.34 

155.58 

0.24 

0.20 

A4 

151.08 

151.00 

-0.08 

-0.07 

A5 

146.86 

146.62 

—0.24 

-0.20 

A6 

142.61 

11(0.90 

-1.71 

-1.42 

A7 

i33.39 

138.51 

0*12 

0.10 

A8 

136.69 

135.15 

-2.54 

-2.12 

A9 

134.98 

135.50 

-0.58 

-0.48 

A  10 

133.29 

133.15 

-0.14 

-0.12 

A  1  1 

131.58 

131.62 

0.04 

0.03 

B! 

129.89 

131.87 

1.98 

1.65 

A  12 

129.89 

129.90 

0.01 

0.01 

Cl 

129.89 

133*12 

3.23 

2.69 

A  13 

128. 19 

128.58 

0.39 

0.32 

A  14 

126  50 

126.30 

-0.20 

-0.17 

A  15 

124.74 

125.77 

0.03 

0.02 

A  16 

123. 10 

123.02 

-0.08 

-0.07 

B2 

123. 10 

123.81 

0.71 

0.59 

C2 

123. !C 

121.70 

-1.40 

-1.17 

A  1 7 

121.40 

121.60 

0.20 

0.1? 

B3 

121.40 

121.6 

1.2 

1.0 

C3 

121.40 

122.1 

0.7 

0.6 

A  18 

1 19.70 

121.6 

1.9 

1.6 

B4 

1 19.70 

122.0 

2.3 

1.9 

C4 

1 19.70 

121.8 

2.1 

1.7 

A  1  9 

1 18.00 

120.6 

2.6 

2.2 

B5 

1 18.00 

120.5 

2.4 

2.0 

C5 

1 18.00 

120.9 

2.9 

2.4 

A20 

l 16.40 

120.7 

4.3 

3.6 

B6 

1 16.40 

120.7 

4.3 

3.6 

C6 

1 16.40 

120.7 

4.3 

3.6 

A2I 

1 14.61 

120.5 

5.9 

4.9 

B7 

1 14.61 

120,9 

6.3 

5.2 

C7 

1 14.6! 

121.2 

6.6 

5.5 

A22 

1 12,91 

120.5 

7.6 

6.3 

B8 

1 12.91 

120.5 

7.6 

6.3 

CG 

1 12.91 

120.5 

7.6 

6.3 

A23 

111.21 

120.6 

9.4 

7.8 

B9 

111.21 

120.6 

9.4 

7.8 

C9 

1  I  1.2! 

120.6 

9.4 

7.8 

A24 

109.5! 

120.6 

11.1 

9.2 

BIO 

109.51 

120.8 

11.3 

9.4 

CIO 

109.5! 

120.5 

11.0 

9.2 

Beginning  of  run 

End 

Head  over  broad  crested  weir 

H  =  1.82 

H  =  1, 

Downstream  scale  reading: 

(1  ) 

Cl  ) 

(2) 

(2) 

(3) 

(3) 

(4) 

(4) 

Remarks 


o 

—  *  - 


Superimposed  Conditions  1:1  Slope  Model  Spillway 

H2/Ef2  *  1*  02  ="20,9  q  °  0.178  c.f.s./ft.  3c  “  1.20"  _  Run  number  3 

z  h  h  *  dc 

Ma  n  ome  ter  -Hea  d  Head _ 

Critical  depth  Remarks 


y 

Manometer  Computed 

Position  Zero  Rdg. 

_  (i nches  3  lev, ) 

A25  107.82 

B I  I  107.82 

Cl  I  107.82 

A26  106.12 

B 12  106.12 

C 12  -  106.12 

A27  104.42 

B 13  104.42 

C 1 3  104.42 

A28  103.57 

B 14  103.57 

C 14  103.57 

A29  102.73 

B I  5  102.73 

C I  5  102.73 

A30  i 0 1 .88 

B 1 6  101.88 

C 1 6  101.88 

A3 1  101.03 

B 1 7  101.03 

C 1 7  101.03 

A 32  100.24 

A33 

B  1 8 

CIS 

A  34 

B 1 9 

C 1 9 

A35 

B20 

C20 

A36 

B2I 

C2I 

A3 1 

B22 

C22 

A38 

B23 

C23 

A39 

B24 

C24  100.24 

Head  over  broad  crested  weir 


Reading  h  ~  z-y 

( i  nches  Q  lev.  )  _( i  nches  ) 


TZoTfT 

13.0 

120.8 

13.0 

120.7 

12.9 

120.9 

lli.8 

120.9 

ll*.8 

120.9 

16.5 

120.9 

16.5 

120.9 

16.5 

120.9 

17.3 

120.9 

17.3 

120.9 

17.3 

120.9 

18.2 

121.0 

18.2 

120.9 

18.2 

121.0 

19.1 

121.0 

19.1 

121.0 

20.0 

121.0 

20.0 

121.0 

20.0 

121.2 

21.0 

121.2 

21.0 

121.3 

21.1 

121,3 

21.1 

121.2 

21.0 

121.2 

21.0 

121.2 

21.0 

121.2 

21.0 

121.2 

21.0 

121.2 

21.0 

121.1 

20.9 

121.1 

20.9 

121.1 

20.9 

121.2 

21.0 

121.2 

21.0 

121.2 

21.0 

121.2 

2lIo 

121.1 

20.9 

121.1 

20.9 

121.1 

20.9 

121.1 

20.9 

Beginning  of  run 

H  = 


(d i mens i on  I  ess ) 

- 1078 - - 

10.8 

10.7 
12.3 
12.3 

13.7 

13.7 

13.7 
lUt 
li*.l* 

Hull 

15.2 

15.2 

15.2 

15.9 

mm 

15.9 

16.7 

16.7 

16.7 
17.5 

17.5 

17.6 

17.6 

17.5 

17.5 

17.5 

17.5 

17.5 

17.5 
17.lt 

17.li 

17.li 

17.5 

17.5 

17.5 

17.5 

17.1* 

17.11 

17.11 

17.11 

End  of  run 

H  = 


Downstream  scale  reading: 


(I  ) 
(2) 


(I  ) 
(2) 


0'. r.' 

\*'3*  mi  VI* 


,v 


o.u 

'  *:-;j 

<>  C  ] 


;*  ;i 

v/x 

i 


* 

*  s 


{■  f  c 

ill-' 

*i.: 

•.*11 

0*IX 
*11 
i  *1-' 

.<:S 

tq 


I 

.  j. 

I 

£i 

OSX 

. 

IX 

X 


.  r 


.  . 

i  x 
_£!  ; 
X  I 

lit 

r££ 

1 1 
J  1 
XIX 
r '  ■  r 


■ 

. 

- 

.  r 


mIS 

AO 
.  #  ■  - 

* . 


i.jxj: 

- 

i,iix 

I*I-'X 


fo 


Superimposed  Conditions 


1:1  Slope 


hi 


20.9 


0.178  c.f.s./ft, 


Mode  I  Sp i I  I  way 
l»20n  pun  |\jumt)er  3 


Manometer 
Pos  i  t  i  on 

y  z 

Computed  Manometer 

Zero  Rdg.  Reading 

(inches  e lev*)  (inches  elev.) 

h 

Head 
h  2“-y 

< i nches ) 

h  ^  d 

Head 

Critical  depth 
(dimens i on  less ) 

A40 

100.24  121.1 

20.9 

17.1* 

B25 

121.2 

21.0 

17.5 

C25 

121.2 

21.0 

17.5 

A4I 

121.2 

21.0 

17.5 

B26 

121.2 

21.0 

17.5 

C26 

121.1 

20.9 

17.1* 

A  42 

121.2 

21.0 

17.5 

B27 

121.1 

20.9 

17.1* 

C27 

121.1 

20.9 

17.1* 

A43 

m 

mt 

B28 

«■ 

m. 

t 

C28 

121.2 

21.0 

17.5 

A  44 

121.1 

20,9 

17.1* 

B29 

121.1 

20.9 

17.1* 

C29 

121.2 

21,0 

17.5 

A  45 

121.2 

21,0 

17.5 

B30 

121.2 

21.0 

17.5 

C30 

121.1 

20.9 

17.1* 

A46 

121.2 

21.0 

17.5 

A47 

121.2 

21.0 

17.5 

B3I 

121.1 

20.9 

17.1* 

C3I 

121.1 

20,9 

17.1* 

A49 

121.2 

21.0 

17.5 

B32 

121.1 

20.9 

17.1* 

C32 

121.1 

20.9 

17.1* 

A50 

121.2 

21.0 

17.5 

A5  1 

121.1 

20.9 

17.1* 

A  52 

121.0 

20.8 

17.3 

A53 

121.1 

20.9 

17.1* 

A  54 

121.1 

20.9 

17.1* 

B33 

121.1 

20.9 

17.1* 

C33 

121.1 

20.9 

1?.!* 

A55 

121.1 

20.9 

17.1* 

A  56 

121.1 

20.9 

17.1* 

A  57 

121.0 

20.8 

17.3 

A  58 

121.0 

20.8 

17.3 

A59 

121.0 

20.8 

17.3 

A60 

121.0 

20.8 

17.3 

A6I 

121.0 

20.8 

17.3 

A  62 

121.0 

20.3 

17.3 

A  63 

1 00.24  121*0 

Beg! nn i 

20.8 

ng  of  run 

17.3 

End  c 

Head  over 

broad  crested  weir  H  = 

H  = 

Remarks 


Downstream  scale  reading; 


(I  ) 
(2) 

(3) 

(4) 


CD 

(2) 

(3) 

(4 ) 


;C  Cl .  .■ 


»i.,'  JL.. 

s 


?/ 


Superimposed  Conditions 

H2/Ef?  =  12  02“  8.0  q 

1:1  Slope 

=  0.181*  c.f.s./ft.  Dc  - 

Model  Sp 
1*22M  Run  numb 

Manometer 
Pos i t i on 

( 

Computed 

Zero  Rdg. 
i nches  e lev. ) 

Manometer 
Read i ng 
( i nches  e 1 ev , 

Head 
h  =  z-y 
,  )  (| nches ) 

Head 

Critical  depth 
(dimens i on  less ) 

A  1 

163.82 

163;®"' " 

-0.18 

-0.15 

A2 

159.60 

159.1*0 

-0.20 

-0.16 

A3 

155.34 

155.36 

0.02 

0.02 

A4 

151.08 

ll*8.oo 

-3.08 

-2.52 

A5 

146.86 

11*6.76 

-0.10 

-0.08 

A6 

142.61 

11*2.82 

0.21 

0.17 

A7 

138.39 

138.60 

0.21 

0.17 

A8 

136.69 

136.73 

o.ol* 

0.03 

A9 

134.98 

13lt.l5 

-0.83 

—0.68 

A  10 

133.29 

132.95 

-0.31* 

-0.28 

A  1  1 

131.58 

131.61 

0.03 

0.02 

B  1 

129.89 

129.1*0 

-0.1*9 

—0.1*0 

A  12 

129.89 

130.25 

0.36 

0.30 

Cl 

129.89 

130.1*5 

0.56 

0.1*6 

A  13 

128.19 

128.32 

0.13 

0.11 

A  14 

126  50 

12i*.35 

-2.15 

-1.76 

A  15 

124.74 

121*.  78 

o.ol* 

0.03 

A  1 6 

123. 10 

123.28 

0.18 

0.15 

B2 

123.  1.0 

123.35 

0.25 

0.20 

C2 

123. 10 

122.88 

-0.22 

-0.18 

A  1 7 

121.40 

121.70 

0.30 

0.25 

B3 

121.40 

121.35 

-0.05 

-o.ol* 

C3 

121.40 

122.10 

0.70 

0.57 

A  1 8 

i  19.70 

119.1*5 

-0.25 

-0.20 

B4 

1  19.70  - 

120.1*0 

0.70 

0.57 

C4 

1 19.70 

120.56 

0.86 

0.70 

A  1  9 

1 18.00 

118.18 

0.18 

0.15 

B5 

1 18.00 

017.78 

-0.22 

-0.18 

C5 

1 18. CO 

118.1*9 

0.1*9 

0.1*0 

A20 

1 16. *0 

116.57 

0.1? 

0.11* 

B6 

1 16.40 

116.70 

0.30 

0.25 

C6 

1 16.40 

116.89 

0.1*9 

0.1*0 

A2! 

1 14.61 

111*.  75 

0.11* 

o.u 

B7 

1 14.6! 

115.10 

0.1*9 

0.1*0 

C7 

1 14.6! 

116.35 

1.71* 

1.1*3 

A22 

112.91 

113.28 

0.37 

0.30 

B8 

1 (2.91 

112.68 

-0.23 

-0.19 

GO 

1 12.91 

013.1*6 

0.55 

0.1*5 

A23 

111.21 

111.1*0 

0.19 

006 

B9 

111.2! 

110.90 

-0,31 

-0.32 

C9 

1  I  1.2! 

111,20 

-0.01 

-0.01 

A24 

109.5! 

109.95 

0.1*1* 

0.36 

BIO 

109.51 

109.68 

0.17 

O.u* 

CIO 

109.5! 

109.85 

0.31* 

0.28 

Beginning  of  run 

End 

Head  over 

broad 

crested  weir 

H  =  1.86 

H  =  X* 

Remarks 


run 


(I  > 

107.3 

(i ) 

107.8 

(2) 

108.0 

(2) 

108.0 

(3) 

107.9 

(3) 

107.9 

(4) 

107.8 

(4) 

107.8 

Downstream  scale  reading: 


.  : . 


-E 


r 


•  *  i 


Superimposed 
H2/Ef2  =  12 


Cond i t i ons 

D2  -  8.0  q 


1*1  Slope 
0.181*  c.f.s./ft. 


nc  -  1.22" 


Mode  I  Sp i I ! way 
Run  number  1* 


z 

Manometer 


h 

Head 


*  d, 


y 

Manometer  Computed 

Position  Zero  Rdg, 

_  (i nches  a  lev. ) 

A25  107.82 

Bli  107.82 

CM  107.82 

A26  106.12 

B 12  106.12 

C 12  106.12 

A27  104.42 

B 13  104.42 

C 13  104.42 

A28  103.37 

B 14  103.57 

I  C 14  103.57 

A29  102.73 

I  B I  5  102.73 

1  C I  5  102.73 

!  A30  101.88 

B 1 6  101.88 

C 1 6  101.88 

A3 1  101.03 

B 1 7  101.03 

C 1 7  101.03 

A 32  100.24 

[  A  33 
B  18 
i  C 1 8 
A  34 
B 1 9 
-  C 1 9 
;  A35 
!  B20 
.  C20 
A36 
B2I 
C2I 
A3  I 
B22 
C22 
A38 
|  B23 
C23 
A39 
B24 

C24  100.24 

Head  over  broad  crested  weir 


Read i ng 

.  -  z~y 

( i  nches  ©lev. ) 

( i nches ) 

10835 — 

108.0 

0.2 

108.5 

0.6 

108.3 

2.2 

108.2 

2.1 

107.6 

3.2 

107.0 

2.6 

107.3 

2.9 

107.3 

3.3 

106.8 

3.3 

107.1 

3.5 

107.1 

h.k 

106.7 

h.O 

106.6 

3.9 

107.0 

5.2 

106.9 

5.0 

107.3 

6.3 

107.3 

6.3 

107.2 

6.2 

108.6 

8.1* 

107.9 

7.7 

107.3 

7.0 

108.2 

8.0 

107.5 

7.3 

107.5 

7.3 

107.5 

7.3 

107.1* 

7.2 

107.7 

7.5 

107.1* 

7.2 

107.1* 

7.2 

106.7 

6.5 

107.0 

6.8 

Bfcf 

li 

109.9 

9.7 

107.2 

7.0 

107.0 

6.8 

107.2 

7.0 

107.0 

6.8 

107.1 

6.9 

107.0 

6.8 

Beginning  of  run 

H  = 


_ Head _ 

Critical  depth  Remarks 

(dimens i on  I  css  ) 

“TOT  ' 

0.2 

0.5 

1*3 

1.7 

2 :6 
2.1 
2Jk 

3.1 

2.7 

2.9 

3.6 
3.3 

3.2 

h.3 

h.l 

5.2 

5.2 

5.1 

6.9 

6.3 

5.7 
6.6 
6.0 
6.0 
6.0 

5.9 

6.1 
5.9 
5.9 

5.3 

5.6 

li 

8.0 

5.7 

5.6 

5.7 

5.6 

5.7 
5.6 

End  of  run 


Downstream  scale  reading: 


(I  ) 
(2) 


(1  ) 
(2) 


Superimposed  Conditions  1*1  Slope  Model  Spi I  I  way 

H2/£f?  =  12  ^2  ~  8,0  g  =  0,184  Dq  -  1.22"  Run  Number  fc 


Manometer 

y 

Computed 

z 

Manometer 

h  h  *  dc 

Head  Head 

Pos  i  t  i  on 

Zero  Rdg. 

Read i ng 

h  -  z-y  Critical  depth 

Remarks 

(inches  e lev, ) ( i nches  eiev.) 

Cinches)  (dimensionless) 

A40 

B25 ' 

C25 

A4I 

B26 

C26 

A42 

B27 

C27 

A43 

B28 

C28 

A44 

B29 

C29 

A  45 

B30 

C30 

A46 

A47 

B3I 

C3! 

A49 

B32 

C32 

A50 

A5I 

A  52 

A  53 

A  54 

B33 

C33 

A55 

A  56 

A57 

A  58 

A59 

A  60 

A6I 

A62 

A  63 


100.24  107*3 

107.1 

107.2 
107.2 

107.1 

107.0 

107.2 
107.1 
107.1 

106.it 

107.3 

107.6 

107.lt 

107.6 

107.7 

107.7 

107.8 

107.7 

107.8 
107.8 
107.8 
107.8 
107.8 
107.3 
107.9 
107.9 
107.9 
107.9 
107.9 
103.0 
107.9 
107.9 
107.9 
107.8 
107.3 
107.8 
107.3 
107.9 
107.8 

1 00*24  107.8 


Head  over  broad  crested  weir  H  = 


7.1 
6.9 
7.0 
7.0 

6$ 

7.0 

6.9 

6.9 

m 

6.2 

7.1 
7  .it 

7.2 
7.U 
7.5 

7.5 

7.6 

7.5 

7.6 
7.6 
7.6 
7.6 
7.6 

7.6 

7.7 
7.7 
7.7 
7.7 
7.7 

7.3 
7.7 
7.7 
7.7 
7.6 
7.6 
7.6 

7.6 

7.7 
7.6 
7.6 

Beginning  of  run 


5.8 

5.7 

5.7 

5.7 

a 

5.7 

5.7 

5.7 

5A 

5.8 

6.1 

5.9 
6.1 
6.1 
6.1 
6.2 
6.1 
6.2 
6.2 
6.2 
6.2 
6.2 
6.2 
6.3 
6.3 
6.3 
6.3 
6.3 
6.it 
6.3 
6.3 
6.3 
6.2 
6.2 
6.2 
6.2 
6.3 
6.2 
6.2 

End  of  run 

H  = 


Downstream  scale  reading; 


(I  ) 
(2) 


CD 

(2) 


o 


.  *  , 


* 


r 


*■ . 


94- 


Superimposed  Conditions 

H2/£f2  =6  P2  -  14.9" 


Manometer 

Pos i t i on 

Computed 
Zero  Rdg. 
(inches  elev. 

A  1 

163,62 

A2 

1 59*60 

A3 

1 55*34 

A4 

151.08 

A5 

146.86 

A6 

142.61 

A7 

133.39 

A8 

136.69 

A9 

134.98 

AI0 

133.29 

A  1  1 

131.58 

B! 

129.89 

A  12 

129.89 

Cl 

129.89 

A  13 

123. 19 

A  14 

126  50 

A  1  5 

124.74 

A  16 

123. 10 

B2 

123.  10 

C2 

123. !0 

A  17 

121.40 

B3 

121.40 

C3 

121.40 

A  18 

! 19.70 

B4 

1 19.70 

C4 

1 19.70 

A  1 9 

1 18.00 

B5 

1 18.00 

C5  ' 

1 18.00 

A20 

1 16.40 

B6 

1 16.40 

C6 

1 16.40 

A2! 

1 14.6! 

B7 

1 14.61 

C7 

1 14.6! 

A22 

1 12.91 

B8 

1 12.91 

Co 

1 12.9! 

A23 

111.21 

B9 

1! 1.2! 

C9 

1 1 1.21 

A24 

109.5! 

BIO 

109.51 

'CIO 

109.51 

Head  over  broad  crested  weir 
Downstream  scale  reading: 


1:1  Slope 

q  =  0.184  c.f. s./ft.  Dc 


Manometer 

Head 

Read i ng 

h  =  z-y 

( i nches  elev,  ) 

(inches) 

163.60 

-0*22 

159.39 

-0.21 

155.39 

0.05 

147.95 

-3*13 

146.75 

-0*11 

142.78 

0.17 

138.55 

0*16 

136.80 

0*11 

134.35 

-0.61* 

133.02 

-0*27 

131.70 

0*12 

132.71 

2*82 

129.78 

-0.11 

130.26 

0*37 

128.35 

0*16 

124.25 

-2.25 

124.83 

0*09 

123.67 

0*57 

123.38 

0*28 

122.90 

-0.20 

121.59 

0.19 

121.30 

-0.10 

122.10 

0.70 

119.85 

0.15 

120.50 

0.80 

120.62 

0*92 

118.10 

0*10 

117.83 

-0.17 

U8.40 

0*1*0 

116.52 

0*12 

116.78 

0*38 

116.92 

0.52 

115.0 

Oai* 

115.5 

0.9 

116.9 

2*3 

115.2 

2.3 

114.8 

1*9 

U5.4 

2*5 

114.9 

3.7 

U4.4 

3.2 

114.6 

3.4 

114.8 

5.3 

114.4 

4.9 

114.4 

4.9 

Begi nn i ng  of  run 

H  =  1.86 

(1  ) 

115*2 

(2) 

114.8 

(3) 

115.0 

(4) 

115.0 

Mode  I  Sp i I Iway 
■  1  22M  ^un  number  C 


_ Head _ 

Critical  depth  Remarks 

(dimens i on  less  )  _ 

~  -0.18 

-0.17 

0.01* 

■’•2.56 

-0.09 

0.11* 

0.13 

0.09 

-0.52 

-0.22 

0.10 

2.31 

-0.09 

0.30 

0.13 

-1.81* 

0.07 

0.1*7 

0.23 

-0.16 

0.16 

-0.C8 

0.57 

0.12 

0.66 

0.75 

0.08 

-0.11* 

0.33 

0.10 


0.3 

0.7 

1.9 

1.9 

1.6 

2.0 

3.0 

2.6 

2.8 

4.3 

4.0 

4.0 

End  of  run 

H  =  1.86 

(1)  115.5 

(2)  115.1 

(3)  115.1. 

(4)  115.1 


G 


;3(.- CJ.'3 


95 


Superimposed  Conditions 

1:1  Slope 

Mode  1  Sp i 1 1  way 

H2/Ef2  = 

d2  = 

Hu9  q  = 

0.18U  c.f.s./ft. 

,  Dc  =  1.22”  Run  number 

5 

y 

z 

h 

h  -  dc 

Manometer 

Computed 

Manometer 

Head 

Head 

Pos it i on 

Zero  Rdg, 

Read i ng 

h  -  z-y 

Critical  depth 

Remarks 

( i nches  a  1 ev .  ) 

( i  nches  ©lev..  ) 

. (i  nci.es ) 

(d imens i on  1  ess ) 

A25 

107.82 

nk75~ 

5*6 

B  1  i 

107 

.32 

nii.5 

6.7 

5.5 

Cl  1 

107 

.82 

Uluh 

6.6 

5.U 

A26 

106. 12 

11U.7 

8.6 

7.1 

B 12 

106 

.  12 

nu.8 

8.7 

7.1 

C 12 

106 

.  12 

115.6 

9.5 

7.8 

A27 

104 

.42 

114.7 

10.3 

8.1; 

B 13 

104 

.42 

lli;. 7 

10.3 

8.JU 

C 13 

104 

.42 

llli.6 

10.2 

8.U 

A28 

103 

.37 

114.9 

11.3 

9.3 

B  14 

103 

.57 

llii.8 

11.2 

9.2 

C  14 

103 

.57 

llii.  7 

11.1 

9.1 

A29 

102 

.73 

ID4.9 

12.2 

10.0 

B  1  5 

102 

.73 

114.9 

12.2 

10.0 

C 1  5 

102 

.73 

llit.  9 

12.2 

10.0 

A30 

101 

.88 

115.0 

13.1 

10.7 

B  1 6 

101 

.88 

- 

- 

C 1 6 

101 

.88 

n5.o 

13.1 

10.7 

A3 1 

101 

.03 

n5.i 

Hwl 

11.6 

B  1 7 

101 

.03 

U5.1 

lit.  1 

11.6 

C 1 7 

101 

.03 

n5.2 

ut.2 

11.6 

A  32 

I  OvC 

i.24 

n5„6 

i5.lt 

12.6 

A  33 

115.3 

15*1 

12.  it 

B  18 

nit.  2 

llt.O 

11.5 

C 1 8 

n5.7 

15.5 

12.7 

A34 

n5.3 

15.1 

12.li 

B 1 9 

n5.ii 

15.2 

12.5 

C 1 9 

n5.3 

15a 

12.it 

A35 

n5.2 

15.0 

12.3 

B20 

n5.3 

15.1 

12.lt 

C20 

115.2 

15.0 

12.3 

A36 

n5.2 

15*0 

12.3 

B2I 

U5.2 

15.0 

12.3 

C2I 

115.3 

15*1 

12.lt 

A3  1 

U5.2 

15.0 

12.3 

B22 

n5.i 

Hu9 

12.2 

C22 

n5.3 

15.1 

12.it 

A38 

115.0 

Hu  8 

12.1 

B23 

n5.2 

15.0 

12.3 

C23 

n5.2 

15.0 

12.3 

A39 

n5.i 

1 it.9 

12.2 

B24 

n5.i 

lit.  9 

12.2 

C24 

100.24 

115.1 

1 it.9 

12,2 

Beginning  of  run 

End  of 

run 

Head  over 

broad  crested  weir 

H  = 

H  = 

(1)  (I) 

(2 )  (2 ) 

(3)  (3) 

(4 )  (4 ) 


Downstream  scale  reading; 


?G 


Superimposed  Conditions 

1:1  Slope 

Model  Spi 1 Iway 

H2/Ef?  =6  02  =  llt.9"  9 

=  0,18U 

D0  »  1.22" 

Run  Number  £ 

y 

z 

h 

h  4  d 

Manometer  Computed 

Ma nometer 

Head  • 

Head 

Position  Zero  Rdg.  Reading  h  :»y 

(inches  e lev.  )  ( i nches  eiev.)  (inches) 

A40  ~  100.24 


B25 
C25 
A4I 
B26 
C26 
A42 
B27 
C27 
A43 
B28 
!  C26 
A44 
!  B29 
1  C29 
A  45 
B30 
C30 
A46 
A47 
B3I 
C3I 
A49 
j  B32 
!  C32 

A  50 
:  A5 1 
A  52 
A  53 
A  54 
B33 
C33 
A55 
A  56 
A57 
A  58 
A59 
A60 
A6I 
A  62 

A63  i 00.24 

Head  over  broad  crested  weir 


115.2 

15.0 

115.2 

i5.o 

115.3 

15.1 

115.3 

15.1 

115.2 

15.0 

115.2 

l5.o 

115.3 

15.1 

115.2 

l5.o 

115.2 

15.0 

m 

a* 

ui*.7 

l!*.5 

U5.3 

15.1 

115.2 

15.0 

115.2 

15.0 

115.3 

15.1 

U5.3 

15.1 

115.3 

15.1 

115.3 

15.1 

115.3 

15.1 

115.!* 

15.2 

115.1* 

15.2 

115.3 

15.1 

U5.3 

15.1 

115.1* 

15.2 

U5.3 

lS.l 

115.3 

15.1 

115.3 

15.1 

115.2 

15.0 

115.3 

15.1 

US.3 

15.1 

U5.3 

15.1 

115.3 

15.1 

115.2 

15.0 

115.3 

15.1 

115.2 

15.0 

115.2 

15.0 

115.2 

15.0 

U5.2 

15.0 

115.2 

15.0 

U5.1 

l!*.9 

Beginning  of  run 

H  = 


Critical  depth  Remarks 

(d imens i on  I  ess ) 


12  <,3 
12*3 
12.  U 
12. >4 
12.3 
12.3 
12.U 
12.3 
12.3 

m 

V 

11.9 

12.1* 

12.3 

12.3 

12.1* 

12.1* 

12.1* 

12.1* 

12.1* 

12.5 

12.5 

12.1* 

12.1* 

12.5 

12.1* 

12.1* 

12.1* 

12.3 

12.1* 

12.1* 

12.1* 

12.1* 

12.3 

12.1* 

12.3 

12.3 

12.3 

12.3 

12.3 
12,2 

End  of  run 


(1  ) 

(!) 

(2) 

(2) 

(3 } 

(3) 

(4) 

(4) 

Downstream  scale  reading: 


\ 


;uv 


:*  : 


■/*  . 

;  V-  j.' 

c  •'  r 

n  x  r 

* 

~  *  c»— 

r  r 

c  b  r  f 

*  -  - 

. .  *  — 

\  -  * — 

r  "  r 

r*  H  p  r 

-  +  -  ■— 

-  *  S/»- 

C.# 

C  *  -  - 

'l  r 

...L 

-  *sX’- 

0*  ,;I 

•  *  .J  .... 

;  M  .. 

-  •  .X 

£*  ■  - 

*  s 

-XX 

c.>x 

o*  s 

o  f j 

1  *.  I 

'.*■  X 

Y./XX 

j:«  jt 

1  T*  f 

- 

. 

-X. 

:■'  , _  j 

( ,  #  ^  _r 

0  "J  f*  r 

.  *  . . 

■ 

:X  -X 

C  T.:  r  r 

.  *•  - 

X*  :X 

■  >  ... 

:  *  - 

X*  :X 

* 

X*  s’;X 

-■  *  x.x 

■  <  :  r 
-*  - 

X« ,  X 

v_  *  ”J— 

-  *v... 

O  b  r 

i «  r r 

V.  * 

--•«  vl 

* 

,  •  C  '  f 

f*  4" 

1  *  •  - 

c  *  v.— — 

*  1 

i*2x 

e.xxx 

C*  -  .. 

xv;x 

*-■- 

«  c„X 

A  ■*  C- 

.;  +  oj 

r  w £ 

c  ...  r  r 

'  .  * 

;  * X 

j.  * 

C  *  X 

.  *  J 

0.  -X 

1:  *  ..  .... 

x,<I 

C  *  cj.  JL 

. 

A*’di 

■c.  »  -..XX 

.  *  j: 

.  X-;X 

£  »cXX 

1  *  - 

*  X 

*  ;jj; 

.  » 

VJI 

...x  .xx 

:  *  X 

x.<xc 

F,<iX 

V.  ♦  -  - 

S.cII 

C  ( '  r 

k.  »•- 

0*21 

S-,  -.11 

* 

0,21 

:.V  XI 

y  »  ’ 

Q*cl 

S' *2X1 

*  . 

J,  ‘I 

.  *  !I1 

-  ■»  - 

e.-lx 

J.X  XX 

77 


Superimposed  Conditions  1:1  Clope  Model  Spillway 

H2/£f2  =8  D2  s  11.6  q  =  0,186  c.f. s./ft.  Dc  =  1.23”  Run  number  6 


Manometer 
Pos i t i on 

Computed 
Zero  Rdg. 

( i nches  e lev,  ) 

Manometer 
Read i ng 
( i nches  e  1  ev . ) 

Head 
h  =  z-y 
( i nches ) 

Head 

Critical  depth  Remarks 

(dimens i on  less  ) 

A  1 

163.82 

163.25 

-0.57 

-0.1*6 

A2 

159.60 

160.72 

+1.12 

0.91 

A3 

155.34 

155.68 

0.31* 

0.28 

A4 

151.08 

151.1*1 

0.33 

0.27 

A5 

146.86 

11*6.81 

-0.05 

-O.Ol* 

A6 

142.51 

11*2.68 

0.07 

0.C6 

A7 

133.39 

138.1*2 

0.03 

0.02 

A8 

136.69 

136.32 

-0.37 

-0.30 

A9 

134.98 

13U.15 

-O.83 

-0.67 

A  10 

133.29 

133.18 

-0.11 

-0.09 

A  1  1 

131.58 

131.62 

o.ol* 

0.03 

B  1 

129.39 

132.01 

2.12 

1.12 

A  12 

129.89 

129.70 

-0.19 

-0. 15 

Cl 

129.89 

130.30 

0.1*1 

0.33 

A  1 3 

123. 19 

128.18 

-0.01 

-0.01 

A  1 4 

126  50 

125.22 

-1.26 

-i.oU 

A  15 

124.74 

123.98 

-0.76 

-0.62 

A  16 

123. 10 

123.29 

0.19 

0.15 

B2 

123. 10 

123.52 

0.1*2 

o.3h 

C2 

123. 10 

122.80 

-0.30 

-0#2l* 

A  !  7 

121.40 

121.59 

0.19 

0.15 

B3 

121.40 

121.25 

-0.15 

-0.12 

C3 

121.40 

122.36 

0.96 

0.78 

A  1 8 

1 19.70 

120.06 

0.36 

0.29 

B4 

1 19.70 

120.20 

0.50 

0.1*1 

C4 

1 19.70 

119.97 

0.27 

0.22 

A  1 9 

1 18.00 

117.72 

—0,28 

-0.23 

B5 

1 18.00 

118.20 

0,20 

0.16 

C5 

1 18. CO 

116.10 

0.10 

0.08 

A20 

1  16. *0 

116.58 

0.18 

0.15 

B6 

116.40 

115.20 

-1.20 

-1.00 

C6 

1  16.40 

117.30 

0.90 

0.73 

A2I 

1  14,61 

ill*.  65 

0.01* 

0.03 

B7 

1 14.61 

115.00 

0.39 

0.32 

C7 

1 14.6! 

116.62 

2.01 

1.63 

A22 

1 12.91 

113.30 

0.39 

0.32 

B8 

1 !2.9 ! 

112.70 

-0.21 

-0.17 

CG 

i 12.91 

113.1*2 

0.51 

o.ia 

A23 

111.21 

111.9 

0.71 

0.6 

B9 

1  1  1.2! 

111.1* 

0.21 

0.2 

C9 

111.21 

111.9 

0.71 

0.6 

A24 

109,51 

111.9 

2.U1 

2.0 

BIO 

109,51 

111.7 

2.21 

1.8 

CIO 

109.5! 

112.0 

2. ill 

2.0 

Beqi nn i ng  of  run 

End  of  run 

Head  over 

broad  crested  weir 

H  =  108? 

H  =  1.87 

Downstream 

scale  reading: 

(1  ) 

111.8 

(1)  112.0 

(2) 

111.9 

(2)  111.9 

(3) 

m.6 

(3)  111.6 

(4) 

111.6 

(4)  m.6 
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Superimposed 
H2/Ef9  =  8 


Cond i t i ons 


D' 


n,6  q  = 


1:1  Slope 
0.186  c.f.  s./ft. 


1.23" 


Mode  I  Spill  way 
Run  number  £ 


Manometer 
Pos it i on 

y 

Computed 

Zero  Rdg* 

( i nches  3  lev .  ) 

z 

Manometer 

Read i ng 
( i nches  ©lev.  ) 

h 

Head 
■>  =  2“V 

( i nches ) 

h  *  dc 

Head 

Critical  depth 
(dimens i on  1  ess ) 

A25 

107.82 

in.!* 

3*6 

2.9 

B  1  i 

107 

.32 

111.2 

3.1* 

2.8 

Cl  1 

107 

.82 

in.fi 

3.6 

2.9 

A26 

106. 12 

111.2 

5.1 

U.l 

B  12 

106 

.  12 

111.3 

5.2 

i*.2 

C 12 

106 

.  12 

112.5 

6J4 

5.2 

A27 

104 

.42 

111.1 

6.7 

5.1* 

B 13 

104 

.42 

111.3 

6.9 

5.6 

C 13 

104 

.42 

111.0 

6.6 

5.1* 

A28 

103 

.57 

111.1 

7.5 

6.1 

B 14 

103 

.57 

111.3 

7.8 

6.3 

C 14 

103 

.57 

111.0 

7J+ 

6.0 

A29 

102 

.73 

111.1 

8.U 

6.8 

B 1  5 

102 

.73 

111.2 

8.5 

6.9 

C 1  5 

102 

.73 

111.0 

8«2 

6.6 

A30 

101 

.88 

m.fi 

9.5 

7.7 

B 1 6 

101 

.88 

m 

C 1 6 

101 

.88 

111.1 

9.3 

7.6 

A3  1 

101 

.03 

ni.6 

10.5 

8.6 

B  1 7 

101 

.03 

ni.6 

10.6 

8.6 

C 1 7 

101 

.03 

m.5 

10.5 

8.5 

A  32 

!0C 

i.24 

112.5 

12.3 

10.0 

A33 

112.0 

11.8 

9.6 

B 18 

113.6 

13.1* 

10.9 

C 18 

112.0 

11.8 

9.6 

A  34 

m.8 

11.6 

9.h 

B 1 9 

111.9 

11.7 

9.5 

C  1 9 

111.7 

11.5 

9.1* 

A  35 

111.7 

U.5 

9.1* 

B20 

111.9 

11.7 

9.5 

,C20 

ni.6 

11.1* 

9.3 

A36 

ni.6 

11.U 

9.3 

B2I 

in.? 

11.5 

9,1* 

C2I 

ui.ii 

11.2 

9.1 

A3  1 

m.5 

11.3 

9.2 

B22 

m.5 

11.3 

9,2 

C22 

m.5 

n.3 

9.2 

A  38 

ni.6 

ii.i* 

9.3 

B23 

in.6 

n.i* 

9.3 

C23 

ni.6 

11.1* 

9.3 

A39 

m.5 

11.3 

9.2 

B24 

m.7 

11.5 

9.1* 

C24 

100.24 

m.5 

11.3 

9.2 

Beginning  of  run 

End 

Head  over 

broad  crested  weir 

H  = 

H  = 

Remarks 


(1  ) 

(1  ) 

(2) 

(2) 

(3) 

(3) 

(4) 

(4) 

Downstream  scale  reading: 


oc  o . •  X :  I 

\ 

♦  „  ... 


■  * 

r 


;:.m 

: .  i .  v 

r  i  f 

*  .  . . 

v: 

i  '  r  r 
.  ■»  -  - 

1*1.  J 


r.rrr 


* 

* 

* 


/ 

: »  ; 


...  .OX' 
-  .  ■ 


,11 

c  r 

*  1 


o  _r 

■  j:j: 

T*XX 

,;Mr 

■  f 

: 

•: x 


c  ^  r  r 
.■  r  r 


I  *  r. .  - 

+  ;7'X 

f 

XXI 


oj_ 

*1  .I 

v  j:ii 

..  x  : 

... 

X  .  [T  f 

;  :x 

, 

X  j.rr 

Ml  t 
J. 
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Superimposed  Conditions 


H2/£f7  -  8 


1:1  Slops 


>2  r  11*6  *  =  Oal86  g,£.3./£U 


Dc  -  1.23" 

h 


Mode !  Sp i I Iway 
Run  Number  6 


Manometer 
\  Pos  i  t  i  on 

A40 
B25 
C25 
A4I 
B26 
C26 
A  42 
B27 
C27 
A43 
B28 
C28 
A44 
B29 
C29 
A  45 
B30 
C30 
A46 
A47 
B3I 
C3! 

A49 
B32 
C32 
A50 
A5I 
A  52 
A  53 
A  54 
B33 
C33 
A55 
A  56 
A  57 
A  58 
A59 
A  60 
A6I 
A  62 
A  63 


Computed 
Zero  Rag. 

( i nches  e lev.  )  ( 
1 00c 24 


I 00«24 


Manometer 
Read i ng 
nches  e lev. 5 


Hea  d 
h  =  z-y 

C i nches ) 


Head 


Critical  depth 
(d irnens i on  less ) 


Remarks 


Head  over  broad  crested  weir 


111.6 

1X.1* 

9.3 

111.7 

u.5 

9*4 

Ul»5 

11.3 

9.2 

111.7 

11.5 

9.4 

111.8 

11.6 

9.4 

111.5 

11.3 

9.2 

111.7 

11.5 

9.4 

111.8 

11.6 

9.4 

111.6 

11.U 

9.3 

•* 

mm 

111.6 

n.U 

9.3 

m.6 

U.it 

9.3 

111.7 

n.5 

9*4 

111*7 

u.5 

9.4 

111.8 

11.6 

9.4 

1X1.7 

11.5 

9.4 

111.8 

11.6 

9.4 

111.7 

11.5 

9.4 

m.6 

11.6 

9.4 

111.8 

11.6 

9.4 

111.9 

11.7 

9.5 

111.9 

11.7 

9.5 

111.9 

11.7 

9.5 

111*9 

11.7 

9.5 

111.9 

11.7 

9.5 

111*9 

11.7 

9.5 

111*9 

11.7 

9.5 

in.  8 

11.6 

9.4 

111.9 

11.7 

9.5 

111.9 

11.7 

9.5 

111.9 

11.7 

9.5 

111.9 

11.7 

9.5 

111.9 

11.7 

9.5 

111.9 

11.7 

9*5 

111.3 

11.6 

9.4 

1X1*8 

11.6 

9.4 

111*7 

U.5 

9.4 

1X1*3 

U.6 

9.4 

111.8 

U.5 

9.4 

111.8 

U.6 

9.4 

111.8 

D  •  •  U.6 

Beginning  of  run 

9.4 

H  = 

H 

End  of  run 


Downstream  scale  readings 


Cl  ) 
(2) 
C3 } 
C4) 


CD 

(2) 

(3 ) 

(4) 


'O 


eqM 

:\.M 


X«c 


d«Xl 


c*;. 


© 


. '  * 


M'X 

>  j'i 


.1X1 

mix 

i.JII 

Mix 


c  *  -  -  ■ 


m;x 


o  +IX 
<  m 

..  *  _■  J, 

Y*XI 

T  -X 
V.XI 
T.xi 


YM 
M  X 
,  *Jl 
YM 


I  *  ----- 


c  .  J  XI 

, MX 
YMX 
x  .III 
■MIX 
Mil 

P  ;  ■  ■ 

•MU 

X-XI 


u.IJ'X 

mix 

Mi 

..xi 
v  xil 

xiij. 

0  *  -  -  -  - 

X  XI 
Mil 


JOG 


Superimposed  Conditions  Ijl  Slope  Model  Spillway 

H2/Ef2  =  10  02  •  9.5"  q  °  0.186  c.f.s./ft.  Dc  -  1.23  Run  number  7 


Manometer  Computed  Manometer  Head  _ Head _ 

Position  Zero  Rdg.  Reading  h  ~  z-y  Critical  depth  Remarks 


( i  nches  e  lev.  ) 

(inches  elev. 

)  (Inches) 

(d i mens i on  less  ) 

A  1 

163.82 

163.25 

-0.57 

-0.1*6 

A2 

159.60 

160.99 

1.39 

1.13 

A3 

155.34 

155.79 

0.1*1* 

0.36 

Toe  of 

A4 

151.08 

151.1*0 

0.32 

0.26 

A5 

146.86 

11*6.31 

-0.05 

— o.ol* 

jump 

A6 

142.61 

11*2.72 

0.11 

0.09 

A7 

133.39 

138.1*5 

0.06 

0.05 

below  B10 

A8 

136.69 

136.37 

-0.32 

— 0.26 

A9 

134.98 

11*3.12 

8.11* 

6.61 

A  10 

133.29 

133.13 

-0.11 

-0.09 

A  1  1 

131.58 

131.61* 

0.06 

0.05 

B 1 

129.89 

131c 70 

1.81 

1.1*7 

A  12 

129.89 

129.70 

-0.19 

-0.15 

Cl 

129.89 

130.38 

0.1*9 

0.1*0 

A  13 

123. 19 

128.20 

0.01 

0.01 

A  14 

126  50 

121*.95 

-1.55 

-1.26 

A  15 

124.74 

123.98 

-0.76 

-0.62 

A  16 

123. 10 

12  3.. 30 

0.20 

0.16 

B2 

123.10 

123.52 

0.1*2 

0.31* 

C2 

123. !0 

122,71 

-0.39 

-0,32 

A  !  7 

121.40 

121.53 

0.13 

0,11 

B3 

121.40 

121,21 

-0.19 

-0,15 

C3 

121.40 

122.35 

0.95 

0.77 

A  1 8 

1 19.70 

120.05 

0.35 

0.28 

B4 

1  19.70 

120.00 

0.30 

0.21* 

C4 

1 19.70 

119.98 

0.28 

0.23 

A  1 9 

1 18.00 

117.70 

-0.30 

-0.21* 

B5 

118.00 

118.18 

0.13 

0.15 

C5 

1 18. 00 

118.10 

0.10 

0.08 

A20 

1  16.40 

116.59 

0.19 

0.15 

B6 

1 16.40 

115.08 

0.68 

0.55 

C6 

1  16,40 

117.22 

0,82 

0,67 

A2I 

1 14.61 

11U.65 

0.0!* 

0.03 

B7 

1 14.61 

115.05 

0.1*1* 

0.36 

C7 

1 14.61 

116,65 

2.0f* 

1.66 

A22 

1 12.91 

113.32 

0.1*1 

0.33 

B8 

1 12.91 

112.71 

-0.20 

-0.16 

CO 

1 12.91 

113.1*5 

0.51* 

0.1*1* 

A23 

111.21 

111.1*9 

0.28 

0.23 

B9 

1  !  1.2! 

111.00 

-0,21 

-0.17 

C9 

111.21 

111.13 

-0.08 

-0.07 

A24 

109.51 

109.9 

0,1* 

0.3 

BIO 

109.51 

109.8 

0.3 

0.2 

CIO 

109.51 

110.0 

0.5 

0.1* 

Beginning  of  run 

End 

of  run 

Head  over 

broad  crested  weir 

H  =  1, 

.37 

H  = 

u 

87 

Downstream 

scale  reading: 

(1  ) 

109.8 

(1 ) 

109.8 

(2) 

109.7 

(2) 

109.7 

(3) 

109.5 

(3) 

109.5 

(4) 

109.5 

(4) 

109.5 

ol. 


i  .■!'  i.c! 


..  * 


! 


) 


C 


,  * 


* 


r 


* 


* 


Super  i  reposed 


Cond i t i ons 

d2  = 9«5"  q 


ill  Slops 
0.186  c.f.s./ft. 


D„  -  1.23" 


Mode  I  Spi I  I  way 
Run  number  7 


Manometer 
Pos i t i on 

y 

Computed 

Zero  Rdg. 

( i nches  a  lev.  )  ( 

z 

Manometer 

Read i ng 
nches  ©lev.  ) 

h 

Head 

( i nches ) 

h  *  dc 

Head 

Critical  depth  Remarks 

(d i mens i on  1  ess ) 

A25 

107.82 

109J 

1.6 

1.3 

B  1  1 

107.82 

109.5 

1.7 

1.1* 

Cl  1 

107 

.82 

110.0 

2.1 

1.7 

A26 

106. 12 

109.)* 

3.3 

2.7 

B 12 

106. 12 

109.2 

3.1 

2.5 

C 12 

106 

.  12 

110.1 

1*0 

3.3 

A27 

104 

.42 

109.2 

it.  8 

3.9 

B 13 

104 

.42 

108.6 

1*2 

3.U 

CI3 

104 

.42 

108.7 

1*  3 

3.5 

A28 

103 

.37 

109*1 

5.5 

1*5 

B 14 

103 

.57 

108.7 

5.1 

1*1 

C 14 

103 

.57 

108.7 

5.2 

U.2 

A29 

102 

.73 

109  o0 

6.3 

5.1 

B  1  5 

102 

.73 

108.6 

5*9 

1*8 

Cl  5 

102 

.73 

108.5 

5.3 

1*7 

A30 

101 

.88 

109.1 

7.2 

5.8 

B  1 6 

101 

.88 

108.9 

7.0 

5.7 

C 1 6 

101 

.88 

108.8 

6.9 

5.6 

A3 1 

101 

.03 

109.1* 

8.3 

6.7 

B 1 7 

101 

.03 

109.1* 

8.3 

6.7 

C 1 7 

101 

.03 

109.2 

8.2 

6.7 

A  32 

100.24 

110.5 

10.3 

8.U 

A  33 

109,8 

9.6 

7.8 

B  18 

109.5 

9.3 

7.6 

C 1 8 

109.8 

9.6 

7.8 

A  34 

109.6 

9.h 

7.6 

B 1 9 

109.5 

9.3 

7.6 

C 1 9 

109.1* 

9.2 

7.5 

A35 

109.1* 

9.2 

7.5 

B20 

109.7 

9.5 

7.7 

C20 

109.3 

9.1 

7.U 

A36 

109.3 

9.1 

7.U 

B2I 

109.0 

8.3 

7.2 

C2I 

109.0 

8.8 

7.2 

A3  1 

109.3 

9.1 

7.1* 

B22 

108.8 

8.6 

7.0 

C22 

109.0 

8.8 

7.2 

A  38 

109.2 

9.0 

7.3 

B23 

109.2 

9.0 

7.3 

C23 

109.3 

9.1 

7.U 

A39 

109.1 

8.9 

7«2 

B24 

109.2 

9.0 

7.3 

C24 

100.24 

109.0 

8.8 

7.2 

Beginning  of  run 

End  of  run 

Head  over 

broad  crested  weir 

H  = 

H  = 

Cl  ) 

(1  ) 

(2) 

(2) 

(3) 

(3) 

(4) 

(4) 

Downstream  scale  reading: 


Y 


A>2 


Superimposed  Conditions 
H2/Ef? 


10  D2  =  9.5” 


111  Slope 

=  0*l86  C.foSa/ft. 


Manometer 
Pos i t i on 

_ 

B25 
C25 
A4I 
B26 
C26 
A42 
B27 
C27 
A43 
B28 
C28 
A44 
B29 
C29 
A  45 
B30 
C30 
A46 
A47 
B3I 
C3! 

A49 
B32 
C32 
A50 
A5I 
A  52 
A  53 
A  54 
B33 
C33 
A55 
A  56 
A57 
A  58 
A59 
A  60 
A6I 
A  62 
A63 


Computed 
Zero  Rdg. 
(inches  elev, 
1 00c  24™" 


! 00o24 


Head  over  broad  crested  weir 


2 

h  *  ■ 

Manometer 

Head 

Heai 

Read i ng 

h  =  z-y 

Cr  1 1 i ca  5 

! i nches  e lev. ) 

(1 nches ) 

(dimens  1 1 

109.i1 

9.2 

7.5 

109.2 

9.0 

7.3 

109.2 

9.0 

7.3 

109.U 

9.2 

7.5 

109.3 

9.1 

7.1* 

109.1 

8.9 

7.2 

109.3 

9.1 

7.1* 

109.2 

9.0 

7.3 

109.2 

9.0 

7.3 

109.1 

8?9 

7T2* 

109.3 

9.1 

7.1* 

109.5 

9.3 

7.6 

109.3 

9.1 

7.1* 

109.ii 

9.2 

7.5 

109.5 

9.3 

7.6 

109.5 

9.3 

7.6 

109.6 

9.1* 

7.6 

109.6 

9.1* 

7.6 

109.7 

9.5 

7.7 

109.7 

9.5 

7.7 

109.6 

9.1* 

7.6 

109.7 

9.5 

7.7 

109.7 

9.5 

7.7 

109.7 

9.5 

7.7 

109.7 

9.5 

7.7 

109.7 

9.5 

7.7 

109.7 

9.5 

7.7 

109.7 

9.5 

7.7 

109.7 

9.5 

7.7 

109.8 

9.6 

7.8 

109.7 

9.5 

7.7 

109.7 

9.5 

7.7 

109.7 

9.5 

7.7 

109.6 

9.1* 

7.6 

109.6 

9.1* 

7.6 

109.6 

9.1* 

7.6 

109.6 

9.1* 

7.6 

109.6 

9.1* 

7.6 

109.6 

9.1* 

7.6 

109.6  0  .  . 

Begi nn 1 

run 

7.6 

H  = 

H 

Mode  I  Sp i I  I  way 
>23”  Run  Number  7 


Remarks 


End  of  run 


Downstream  scale  readings 


(!) 

C2> 

(3) 

(4) 


(!) 

(2) 

(3) 

(4) 


V 


3C  CU.S4  I X 1 
\  ■  * 


r 


c*  i 
£-  *  , 


■  _ » 


-  fc 


;  . 


yo3 


Superimposed  Conditions 

H2/Ef?  =  m  02  =  7.0  <? 

1:1 

=  0.181*  c.f. 

Slope 

s./ft.  Dc  = 

Mode  1  Sp i 1  Iway 

1.22!l  ^un  num^er  § 

Manometer 
Pos i t i on 

Computed 

Zero  Rdg. 

( i  nches  e lev* ) 

Manometer 
Read i ng 
( i nches  e lev. ) 

Head 
h  =  z-y 
( i nches ) 

Head 

Critical  depth  Remarks 

(dimens i on  less ) 

A  1 

163.82 

163.28 

-0.51* 

-0.1*1* 

A2 

159.60 

161.10 

1.50 

1.23 

Toe  of 

A3 

155.34 

155.98 

0o6i| 

0.52 

jump  at 

A4 

151.08 

151.1*2 

0.31* 

0.28 

B12 

A5 

146.86 

11*6.83 

-0.03 

-0.02 

A6 

142.61 

11*2.71* 

0.13 

0.11 

Turbulence 

A7 

133.39 

138.58 

0.19 

0.16 

to  B32 

A8 

136.69 

136.1*0 

-0.29 

-0.29 

A9 

134.98 

13U. 17 

-0.81 

-0.66 

A  10 

133.29 

133.22 

-0.07 

-0.06 

A  1  1 

131.58 

131.68 

0.10 

0.08 

B! 

129.89 

131.08 

1.19 

1.00 

A  12 

129.89 

129.73 

-0.11 

-0.09 

Cl 

129.89 

130.30 

0.1*1 

0.31* 

A  13 

128.19 

128.22 

0.03 

0.02 

A  14 

126  50 

121*. 96 

-1.51* 

-1.26 

A  15 

124.74 

121*.  00 

-0.71* 

-0.61 

A  1 6 

123.10 

123.39 

0.29 

0.21* 

B2 

123.10 

123.13 

0.03 

0.02 

C2 

123. !C 

122.75 

-0.35 

-0.29 

A  !  7 

121.40 

121.1*0 

0.00 

0.00 

B3 

121.40 

121.26 

-0.11* 

-0.11 

C3 

121.40 

122.30 

0.90 

0.71* 

A  18 

1 19.70 

120.01 

0.31 

0.25 

B4 

1 19.70 

120.09 

0.39 

0.32 

C4 

1  19.70 

120.02 

0.32 

0.26 

A  1 9 

1 18.00 

117.72 

-0.28 

-0.23 

B5 

1  18.00 

117.88 

-0.12 

—0.10 

C5 

1 18.00 

118.13 

0.13 

0.11 

A20 

1  16.40 

116.63 

0.23 

0.19 

,B6 

1  16.40 

115.00 

-1.1*0 

-1.15 

C6 

1  16.40 

116.92 

0.52 

0.1*3 

A2 ! 

1  14.61 

111*.  69 

0,08 

0.07 

B7 

1  14.61 

115.08 

0.1*7 

0.39 

C7 

1  14.61 

116.59 

1.98 

1,62 

A22 

1  12.91 

113.1*0 

0.1*9 

0.1*0 

B8 

1  12.91 

112.78 

-0.13 

-0.11' 

Co 

1  12.91 

113.1*3 

0.52 

0.1*3 

A23 

111.21 

111.1*9 

0.28 

0.23 

B9 

1  I  1.2! 

111.02 

-0.19 

-0.16 

C9 

1 1! .21 

111.18 

-0.03 

-0.02 

A24 

109.51 

109.92 

O.la 

0.31* 

BIO 

109.51 

109.70 

0.19 

0.16 

CIO 

109.51 

110.03 

0.52 

0.1*3 

Begi nni ng  of  run 

End  of  run 

Head  over 

broad  crested  weir 

H  =  1.86 

H  = 

1.86 

Downstream 

scale  reading: 

(1  ) 

106.5 

(1)  106.6 

(2) 

107.1 

(2)  107.1 

(3) 

107.0 

(3)  107.1 

(4) 

107.0 

(4)  107.0 

/^>4 


Superimposed  Conditions 

lil  Slope 

Mode  1  S  p i  1 1  way 

H2/Ef2  » 

o 

ro 

1! 

• 

o 

li 

0*l84  C.f*S*/ft* 

D  m  l#22M  Run  number  g 

y 

z 

h 

h  *  dc 

Manometer 

Computed 

Manometer 

Head 

Head 

Pos i t i on 

Zero  Rdg* 

Read i ng 

h  =  z-y 

Critical  depth  Remarks 

(i nches  3  lev,  ) 

( i nches  ©lev.  ) 

( i nches ) 

(d i mens i on  1  ess ) 

A25 

107.82 

108.0 

0.2 

0*2 

B  1  1 

107 

.82 

108.0 

0*2 

0.2 

Cl  1 

107 

.82 

108.lt 

0o6 

0*5 

A26 

106. 12 

107.4 

1©3 

1.1 

B 12 

106. 12 

107.5 

1.4 

1.1 

C 12 

106 

.  12 

107.0 

0.9 

0,7 

A27 

104 

.42 

107.1 

2.7 

2.2 

B 13 

104 

.42 

106.5 

2.1 

1.7 

C 13 

104 

.42 

106.9 

2.5 

2.0 

A28 

103 

.37 

106.7 

3.1 

2*5 

B  14 

103 

.37 

106.1* 

2.8 

2.3 

C  14 

103 

.57 

106.7 

3.1 

2.5 

A29 

102 

.73 

106.2 

3*5 

2.9 

B 1 5 

102 

.73 

106.2 

3.4 

2*8 

C 1  5 

102 

.73 

106.2 

3.5 

2*9 

A30 

101 

.88 

106.2 

4.3 

3.5 

B 1 6 

101 

.88 

106.2 

4.3 

3.5 

C 1 6 

101 

.88 

106.3 

4.4 

3.6 

A3 1 

101 

.03 

106.lt 

5.4 

4.4 

B  1 7 

101 

.03 

106.6 

5.6 

4.6 

C 1 7 

101 

.03 

106.5 

5.5 

4.5 

A  32 

100 

i.24 

108,2 

8.0 

6*6 

A33 

107.2 

7.0 

5.7 

B  18 

106.5 

6.3 

5.2 

C 18 

107.2 

7.0 

5.7 

A  34 

106.6 

6.4 

5.2 

B 1 9 

106.8 

6*6 

5.4 

CI9 

106.6 

6*4 

5.2 

A35 

106.lt 

6*2 

5.1 

B20 

107.0 

6*8 

5.6 

020 

106.6 

6*4 

5.2 

A36 

106.3 

6*1 

5.0 

B2I 

105.9 

5.7 

4.7 

C2I 

106.3 

6.1 

5.0 

A3  1 

106.2 

6*0 

4*9 

B22 

105.9 

5.7 

4.7 

C22 

106.3 

6*1 

5*o 

A38 

106.3 

6*1 

5.0 

B23 

106.1* 

6*2 

5.1 

C23 

106.3 

6*1 

5.0 

A39 

106.3 

6.1 

5.0 

B24 

106.3 

6.1 

5*o 

C24 

IOC 

s.24 

106.3 

6*1 

5.o 

Beginning  of  run 

End  of  run 

Head  over 

broad  crested  weir 

H  = 

H  = 

(1)  (!) 

(2 )  (2 ) 

(3)  (3) 

(4 )  (4 ) 


Downstream  scale  reading: 


OC;Cl  ■ 


* 


*0 


*  , 


1 


—  -P 


1*1 


9 


* 


c_ 

■  »- 

C-' 

X,- 

..  %  - 

I* 

i*.; 


1  #  ■  V 


o 


I* 

T*  - 

0* 

'l  * 

IX 

1, 

I* 

_i_  -*  • 

IX. 

IX 


/oS 


Superimposed  Conditions 

1:1 

Slops 

Model  Spi 1 Iway 

H2/Ef?  -  lU 

D2  = 

—3 

• 

o 

XI 

II 

0*l8lj.  c*f*s*/ft 

•  Dc 

m  I  02M  ft 

Run  Number  o 

z 

h 

h  *  d 

Manometer 

Computed 

Ma nomet 

er 

Head 

Head 

Pos i t i on 

Zero  Rdg. 

Read i ng 

h  -  2- 

•v  Critical  depth  Remarks 

(inches  e lev0 ) ( I nches  elev») 

(inches)  (dimensionless) 

A40 

100.24 

106.2 

6.0 

U.9 

B25 

106.2 

6.0 

h,9 

C25 

106.3 

6.1 

5.0 

A4I 

106.1* 

6.2 

5.1 

B26 

106.3 

6.1 

5.0 

C26 

106.3 

6.1 

5.0 

A42 

106.5 

6.3 

5.2 

B27 

106.1* 

6.2 

5.1 

C27 

106.5 

6.3 

5.2 

A43 

m 

mm 

mt 

B28 

105.7 

5*5 

C28 

106.5 

6*3 

5*2 

A44 

106.9 

6*7 

5.5 

B29 

106.6 

6*1* 

5.2 

C29 

106.9 

6*7 

5.5 

A  45 

107*1 

6.9 

5.7 

B30 

106.9 

6.7 

5*5 

C30 

106.9 

6*7 

5*5 

A46 

107.1 

6.9 

5*7 

A47 

107  *1 

6.9 

5.7 

B3I 

107*2 

7*0 

5.7 

C3! 

107*1 

6.9 

5.7 

A49 

107.2 

7*0 

5*7 

B32 

107.3 

7*1 

5.8 

C32 

107*3 

7.1 

5.8 

A50 

107.3 

7.1 

5.8 

A5I 

107*3 

7*1 

5*8 

A  32 

107.3 

7.1 

5*8 

A  53 

107*3 

7.1 

5.8 

A  54 

107*3 

7.1 

5.8 

B33 

107  .li 

7.2 

5.9 

C33 

107*3 

7*1 

5.8 

A55 

107.3 

7.1 

5.8 

A  56 

107.3 

7.1 

5.8 

A57 

107.2 

7*0 

5*7 

A  58 

107*2 

7.0 

5.7 

A59 

107.2 

7*0 

5.7 

A60 

107.2 

7.0 

5*7 

A6 1 

107*3 

7.1 

5*8 

A  62 

A63 

IOC 

1.24 

107*2 

107*2 

7*0 

7.0 

5.7 

5*7  ,  , 

Beginning  of 

run  End  of  run 

Head  over  broad  crested  weir 

H  = 

H  = 

Downstream 

scale  reading; 

(i  ) 

CD 

(2) 

(2) 

C3) 

(3) 

(4) 

(4) 

c* . 


V* 


i  *  . 

w. 

V'* 

•  '  * 
k  * 

O  *  ; . 

-  * 

P  _  f- 


T-. 

ST*  1 

i  * 

V  * 

V*  : 


U 


V- 

•iUo 

^  ■» 


v« 

w 


.  -» 


I* 

I-  v 

I*  , 

I* 

o„ . 
c* , 
0* 

o .. ; 


Superimposed  Conditions 
H2/£f2  =  16  D2  “  60I 

1:1  Slope 

q  =  0.166  c.f.s./ft.  Dc  - 

Mode  1  Sp i 1 1  way 

1*23m  Run  number  9 

Manometer 

Computed 

Manometer 

Head 

Hea  d 

Pos i t  i  on 

Zero  Rdg. 

Read i ng 

h  5E  z-y 

Critical  depth  Remarks 

( i nches  e 1 ev •  ' 

1  ( i nches  e  lev, } 

(1 nches ) 

(dimens i on  less  ) 

A  1 

163.82 

163.60 

-6.22 

-6718 

A2 

159.60 

161.16 

1.58 

1.28 

A3 

155.34 

155.92 

0.58 

0.1*7 

A4 

151.08 

151.50 

0.1*2 

0.31* 

A5 

145.86 

166.95 

0.09 

0.07 

A6 

142.61 

1112,61 

0.20 

0.16 

A7 

133.39 

138.72 

0.33 

0.27 

A8 

136.69 

136.66 

-0.03 

-0.02 

A9 

134.98 

134.60 

-0.38 

-0.31 

AIO 

133.29 

133.12 

-0.17 

-0.11* 

A  1  1 

131.58 

131.77 

0.19 

0.15 

B! 

129. 39 

m 

** 

- 

A  12 

129.89 

129.92 

0.03 

0.02 

Cl 

129.89 

130.25 

0.36 

0.29 

A  13 

128. 19 

128.37 

0.16 

0.15 

A  14 

126  50 

125.38 

-1.12 

-0.91 

A  15 

124.74 

121*.  30 

-0.1& 

-0.36 

A  !  6 

123. 10 

123.1*5 

0.35 

0.28 

B2 

123.10 

123.55 

0.15 

0.37 

C2 

123.10 

122.1*5 

-o»55 

—0.1*5 

A  17 

121.40 

121.65 

0.25 

0.20 

B3 

121.40 

121.1*3 

0.03 

0.02 

C3 

121.40 

122.16 

0.78 

0.63 

A  18 

1  19.70 

120.11 

0.1*1 

0.33 

B4 

1  19.70 

120.35 

0.65 

0.53 

C4 

1 19.70 

M 

m 

A  !  9 

1 18,00 

118.00 

0.00 

0.00 

B5 

1 18,00 

118.02 

0.02 

0.02 

C5 

1 18.00 

118.15 

0.15 

0.12 

A20 

1 16.40 

116.57 

0.17 

0.11* 

B6 

i 16.40 

115.56 

—0.81* 

•<0*68 

C6 

1 16,40 

117.15 

0.79 

0*614. 

A2I 

1 14.61 

1H*.69 

0.08 

0*06 

B7 

1 14,61 

115.10 

0.1*9 

QokQ 

C7 

1 14.6! 

«, 

m 

A22 

1 12.9! 

113.38 

0.1*7 

0*38 

B8 

1 12.91 

112.79 

-0.12 

-0*10 

C8 

1 12.91 

113.t3 

0.52 

0.1*2 

A23 

1  1  1.21 

111.1*8 

0.27 

0«22 

B9 

I  1 1.2! 

111.18 

-0.03 

-0,02 

C9 

111.21 

111.18 

-0.03 

-0*02 

A24 

109.51 

109.97 

0.1*6 

0.37 

BIO 

109,51 

109.99 

0.1*8 

0.39 

CIO 

109.5! 

109.80 

0.29 

0*2lj. 

Beginning  of  run 

hnd  of  run 

Head  over 

broad  crested  weir- 

H  =  1*87 

H  =  1o87 

Downstream 

scale  reading: 

(!) 

105.5 

(1  ) 

(2) 

106,3 

(2) 

/o7 


Superimposed  Conditions 

1:1  Slope 

Mode  1  Sp i 1 1  way 

H2/Ef2  -16 

d2  = 

6.1  q  = 

0ol86  c,f*s./ft. 

Dc  ■  1o23m  Run  number  9 

y 

z 

h 

h  *  dc 

Manometer 

Computed 

Manometer 

Head 

Head 

Pos it i on 

Zero  Rdg, 

Read i ng 

h  =  z-y 

Critical  depth  Remarks 

( i nches  5 i ev .  ) 

( i nches  ©.  1 ev .  ) 

( I nches ) 

(dimens i on  1  ess ) 

A25 

107.82 

ioS.oS 

0*23 

0.19 

B 1  I 

107.32 

108.15 

0.33 

0.27 

Cl  1 

107.82 

108.1*8 

0.66 

0.51* 

A26 

106. 12 

107*1 

1.0 

0.8 

B 12 

106 

.  12 

107.1 

1.0 

0.8 

C 12 

106 

.  12 

«•* 

m 

mm 

A27 

104 

.42 

106.1 

1.7 

1.1* 

B 13 

104 

.42 

105.8 

l.k 

1*1 

CI3 

104 

.42 

106.1* 

2.0 

1.6 

A28 

1 03 

.37 

106.0 

2*1 

1.9 

B  14 

103 

.57 

105.7 

2.1 

1.7 

C 14 

103 

.57 

105.8 

2.2 

1.8 

A29 

102 

.73 

105.3 

2.6 

2*1 

B 1 5 

102 

.73 

105.1* 

2*7 

2.2 

Cl  5 

102 

.73 

106.0 

3.3 

2.7 

A30 

101 

.88 

105.1 

3.2 

2,6 

B 1 6 

101 

.88 

105.3 

3*1* 

2*8 

C 1 6 

101 

.88 

105.6 

3.7 

3.0 

A3 1 

101 

.03 

105.3 

i*.3 

3.5 

B 1 7 

101 

.03 

105.7 

k.7 

3*8 

C 1 7 

101 

.03 

105.5 

iuS 

3.7 

A  32 

100.24 

107.5 

7.3 

5.9 

A  33 

106.1 

5.9 

i*.8 

B 18 

105.2 

S.o 

U.l 

C 1 8 

105.9 

5.7 

lu6 

A  34 

105.1* 

5.2 

iu2 

BI9 

m 

mm 

m 

C 1 9 

105.5 

5.3 

h.3 

A35 

105.3 

5.1 

lul 

B20 

106.0 

5.8 

1*.7 

C20 

105.6 

5.1* 

1*.!* 

A  36 

105.1 

i*.9 

1*.0 

B2I 

101*.  8 

i*.6 

3.7 

C2I 

105.2 

5.0 

lt.1 

A3 1 

105.1 

1*.9 

1*.0 

B22 

10i*.8 

it.  6 

3.7 

C22 

105.1 

1*.9 

1*.0 

A38 

m 

Ml 

B23 

106.0 

5.3 

ii*7 

C23 

105.0 

1**8 

3.9 

A39 

105.2 

5.0 

•  l*.l 

B24 

105.1 

4.9 

t*o 

C24 

100.24 

105.2 

5.0 

l*.l 

Beginning  of  run 

End  of  run 

Head  over 

broad  crested  weir 

H  = 

H  = 

Downstream  scale  reading: 


(I  ) 
(2) 

(3) 

(4) 


(I  ) 
(2) 

(3) 

(4) 


■ 


•  X 


S*: 

Y.: 


c 


^  * 


c.-# 


I  *  V. 


’  *. 

Y. 

U- 


j.  * 


t  * 


C.  * 


u< 


■  w 


cv. 


c  *  v 


/o8 


Superimposed  Conditions 


h2/e^ 


=  16 


6,1  q  =  0,186 


1:1 
c,f , 


Slope 
'•/ ftim 


D«  -  1, 


Mode i  Sp i I Iway 
Run  Number  ^ 


Manometer 
Pos i t i  on 

y 

Computed 

Zero  Rdg. 

( i nches  e lev0  )  (1 

z 

Manometer 

Read  5  ng 
nches  eiev.) 

h 

Head 
h  cx  z~y 

( i nches ) 

h « dc 

Hea  d 

Critical  depth  Remarks 

(d imens i on  1  ess ) 

A40 

100.24 

loS.i 

4.9 

5.0 

B25 

105.2 

5.o 

5.1 

C25 

105.3 

5.1 

5.1 

A4i 

105.1 

5*2 

5.2 

B26 

105.2 

5*o 

4*1 

C26 

105.3 

5.1 

4.1 

A  42 

105.5 

5.3 

4*3 

B27 

105.3 

5.1 

4.1 

C27 

105.3 

5.1 

4*i 

A43 

*4 

m 

:  B28 

106.5 

6.3 

5.r 

C28 

105.5 

5.3 

4*3 

A44 

105.? 

5.7 

4.6 

i  B29 

105.6 

5.5 

4.4 

1  C29 

106.0 

5.8 

ha 

A  45 

106.1 

5.9 

4.8 

B30 

106.1 

5.9 

4.8 

C30 

106.0 

5.8 

4.7 

A46 

106.2 

6.0 

h.9 

A47 

106.2; 

6.2 

5.0 

B3I 

106.1; 

6.2 

5*o 

C3! 

106.1; 

6.2 

5.0 

A49 

106.2; 

6.2 

5«o 

B32 

106.1; 

6.2 

5.0 

C32 

106.1; 

6.2 

5.0 

A50 

106.5 

6.3 

5*1 

A5I 

106.5 

6.3 

5*1 

A  52 

106.5 

6.3 

5*1 

A53 

106.5 

6.3 

5.x 

1  A  54 

106.5 

6.3 

5*1 

B33 

106.5 

6.3 

5.1 

C33 

106.5 

6.3 

5*1 

A55 

106.5 

6.3 

5.1 

A  56 

106.5 

6,3 

5a 

A  57 

106.1; 

6,2 

5.0 

A  58 

106.U 

6,2 

5.0 

A59 

106.3 

6,1 

5*o 

A60 

106.2; 

6,2 

5*o 

I  A6I 

106.1} 

6.2 

5*o 

A  62 

106.3 

6,1 

5.0 

A  63 

S 00.24 

106.3 

6.1 

5*o 

!  1 

Beginning  of  run 

End  of  run 

Head  over 

broad  crested  weir 

H  = 

H  = 

Downstream  scale  readings 


Cl  ) 
(2) 

(3) 

(4) 


CD 

C2) 

(3) 

(4 ) 


JOS 


Superimposed  Conditions  1*1  slope  Model  Spillway 

H2/Sf2  °  18  °2  "  5.5  q  =  0.187  c.f.g./ft.  Dc  ■  1.21)"  Run  number  10 


Manometer 

Computed 

Manometer 

Pos i t i on 

Zero  Rdg, 

Read i ng 

( i nches  e lev.  ) 

( i nches  e lev. ) 

A  1 

163,82 

16339 

A2 

159.60 

161.02 

A3 

155.34 

1 65.95 

A4 

151.08 

151.32 

A5 

146.86 

11:6.90 

A6 

142.61 

112.76 

A7 

133.39 

138.73 

A8 

136.69 

136.72 

A9 

134.98 

13U.62 

AI0 

133.29 

133.C2 

A  1  1 

131.58 

131.81 

B! 

129.89 

HI 

A  12 

129.89 

129.92 

Cl 

129.89 

130.22 

A  13 

123. 19 

128.36 

A  1 4 

126  50 

125.12 

A  15 

124.74 

121)  ,22 

A  16 

123c 10 

123.32 

B2 

!23„ 10 

123.59 

C2 

123. 10 

12535 

A  1 7 

121.40 

121.62 

B3 

121.40 

121.1*5 

C3 

121.40 

122.17 

A  18 

1 19.70 

120.09 

B4 

1 19.70 

120.38 

C4 

1 19.70 

118.75 

A  1 9 

1 18.00 

118.02 

B5 

1 18.00 

118.05 

C5 

! 18.00 

118.09 

A20 

1  16.^0 

11638 

B6 

1  16.40 

115.W 

C6 

1  16.40 

117.12 

A2! 

1  14.61 

lll*.75 

B7 

1  14.61 

115.08 

C7 

I  14.61 

116.15 

A22 

!  12,91 

113.55 

B8 

1 !2, 9 i 

112.80 

C8 

1 12.91 

113.1*1 

A23 

111.21 

111.58 

B9 

1  1  1.2! 

111.18 

C9 

1 ! !.2I 

111.18 

A24 

109.5! 

109.98 

BIO 

109,51 

110.00 

CIO 

109.51 

109.95 

Begi  nr 

Head  over 

broad  crested  weir 

H  =  1*88 

Head  _ _  Hea  d 


h  «  z**y 

Cr i t i ca 1  depth 

Remarks 

( i nches ) 

(d imens i on  less ) 

-0.23 

-0.19 

Toe  of 

132 

1.15 

0.61 

0.1)9 

jump  at 

0.21j 

0.19 

0.01) 

0.03 

Bib* 

0.15 

0.12 

0.3li 

0.27 

Turbulence 

0.03 

0.02 

-0.36 

-0.29 

ended  3,*CI 

-0.27 

-0.22 

0.23 

0.19 

past  hinge 

0.03 

0.02 

0.33 

0.27 

0.17 

O.U) 

-0.08 

-0.87 

-0.52 

-032 

0.22 

0.18 

0.1*9 

0.1)0 

-035 

-0.1)1) 

0.22 

0.18 

0.05 

0.0i) 

0.77 

0.62 

0.39 

0.31 

0.68 

035 

-0.95 

-0,77 

0.02 

0.02 

0.05 

O.CU 

0.09 

0.07 

0.18 

O.lii 

-0.92 

-0.71) 

0.72 

0.58 

O.U) 

O.U 

0.1*7 

0.38 

1.51) 

1.21) 

0.6k 

0.52 

-o.u 

-0.09 

0.50 

0.1)0 

0.37 

0.30 

-0.03 

-0.02 

-0.03 

-0.02 

037 

0.38 

0.1*9 

0.1*0 

0.1)1) 

0*35 

ng  of  run 

Ena  of 

run 

H  =  1.88 


(1  ) 

103.7 

(1  ) 

103.8 

(2) 

105.3 

(2) 

1053 

(3) 

1053 

(3) 

105.3 

(4) 

105.3 

(4) 

105.3 

Downstream  scale  reading: 


ox 


u,  -r.. 


V.r  3  o' 


$ons>Li&±it}.' 

1  * *  e 

9  jLi.t!  .tsxq 


V  V± 

X 

.■j: 


i 


l  , 

qc*0 

'i  i  ■*  o** 

s  * 

:  * 

X* 

U  ~ 

,  c*o 
11*0 
oe*o 

1  S*I 
S  u 

.-..*0 


,  * 


... * 

■  -  *  v ; 


II 


j  X 


y ,  * 


VI » 

V  *  ■  ~ 

c.v  ■" 


II 

cl 

03 


r  |  ■ 

■  :' 


-  ' ■■  *  ' 
cc  •  ’ 


.  ,CV,V.  ' 

,  *  0. 


_ 


no 


i 


Superimposed  Conditions  ljl  Slope  Model  Spillway 

H2/Ef2  -  18  D2  =  5*5  q  =  0*187  c.f.s./ft. _ Dc  ■  1,2UW  Run  number  IQ 


y 

z 

h 

h  4  dc 

Manometer 

Computed 

Manometer 

Head 

Head 

Posit i on 

Zero  Rdg. 

Read i ng 

h  -•  z-y 

Critical  depth  ( 

( i nches  e lev ,  ) 

( i nches  ©lev.  ) 

( i nches ) 

(d imension less ) 

j  A25 

107 

.82 

.  107.95 

0.08 

0.C6 

B  1  i 

107 

.82 

108.18 

0.36 

0.29 

Cl  1 

107 

.82 

108.51i 

0.72 

0.58 

’  A26 

106 

.  12 

107.22 

1.10 

0.89 

B 12 

106 

.  12 

107.11 

0.99 

0.80 

C 12 

106 

.  12 

M 

m 

A27 

104 

.42 

105.3 

0.9 

0.7 

B 13 

104 

.42 

10li.6 

0*2 

0.2 

C 1 3 

104 

.42 

105.2 

0.8 

0.6 

A28 

103 

.37 

10U.8 

1.2 

1.0 

B  14 

103 

.57 

10U.3 

0.7 

0.6 

C  14 

103 

.57 

10iuU 

0.8 

0.6 

A29 

102 

.73 

10U.0 

1.3 

1.0 

|i  B 1 5 

102 

.73 

iolt.1 

1.U 

1*1 

Cl  5 

102 

.73 

105.C 

2*3 

1.9 

A30 

lOi 

.88 

10!i.  2 

2.3 

1.9 

B 1 6 

101 

.88 

10U.2 

2*3 

1.9 

Cl  6 

101 

.88 

lOli.l 

2*2 

1*8 

A3 1 

101 

.03 

102.5 

1*5 

1*2 

B 1 7 

101 

.03 

loll.  3 

3*3 

2*7 

C 1 7 

101 

.03 

10l*.0 

3*0 

2*U 

A  32 

100 

i.24 

106.5 

6*3 

5.1 

A33 

loll. 6 

lull 

3.5 

B 18 

103.0 

2*8 

2.3 

i  CIS 

loll.  3 

k*l 

3*3 

A  34 

lOli.l 

3*9 

3.1 

B 1 9 

lOli.  2 

luO 

3.2 

C 1 9 

103.9 

3.7 

3*0 

,  A35 

103.8 

3*6 

2*9 

1  B20 

lOli.  8 

lu6 

3.7 

020 

lOli.l 

3.9 

3*1 

A36 

103.7 

3.5 

2*8 

B2I 

103.1 

2*9 

2*3 

r  C2I 

103.6 

3ak 

2*7 

A3 1 

103.5 

3.3 

2.7 

B22 

102.8 

2*6 

2.1 

C22 

103.5 

3*3 

2*7 

A38 

m 

M 

M 

;  B23 

103.1 

2.9 

2*3 

C23 

103.5 

3*3 

2.7 

A39 

103.6 

3.h 

2.7 

B24 

103.6 

3.h 

2.7 

C24 

100.24 

103.8 

3*6 

2.9 

Beginning  of  run 

End  of  run 

Head  over 

i 

broad  crested  weir 

H  = 

H  = 

;  Downstream 

scale  reading: 

(1  ) 

(1  ) 

(2) 

(2) 

(3) 

(3) 

(4) 

(4) 

EC  C_L.< 


C»  '„  -  V,  -  )I 


/// 


Superimposed  Conditions  1:1  Slope  Model  Spillway 


H2/Ef?  = 

18  °2  = 

q  = 

0.187 

c  *  f. s . / ft,  Dc  **  1.2U”  Run  Number  10 

\ 

2 

h 

h  *  d 

Manometer 

Computed 

Manometer  Head 

Head 

Pos i t i on 

Zero  Rdg. 

Reading  h  ;.:-y 

Critical  depth  Remarks 

( i  nches  e  lev<, )  C i 

nches  elev.)  Cinches) 

(d imens i on  less ) 

A40 

100.24 

103.8 

3.6 

2.9 

B25 

103.8 

3.6 

2.9 

C25 

103.8 

3.6 

2.9 

A4I 

lo£.l 

3.9 

3.1 

B26 

103.8 

3.6 

2.9 

C26 

lOii.O 

3.8 

3.1 

A42 

101*.  1 

3.9 

3.1 

B27 

10U.2 

k.o 

3.2 

C27 

10U.2 

IwO 

3.2 

A43 

- 

— 

B28 

10U.7 

1*.5 

3.6" 

C28 

ioit.lt 

k.2 

3.k 

A  44 

10lt.  8 

li.6 

3.7 

B29 

lol*.  5 

U.3 

3.5 

C29 

103.0 

ii.B 

3.9 

A  45 

105.1 

k.9 

4.0 

B30 

105.2 

5.0 

U.o 

C30 

105.0 

i*.e 

3.9 

A46 

105.3 

5.1 

k.l 

A47 

105.3 

5.1 

k.l 

B3I 

105.1* 

5.2 

k.2 

C3I 

105.U 

5.2 

k.2 

A49 

105.5 

5.3 

k.3 

B32 

105.5 

5.3 

k.3 

C32 

105.5 

5.3 

k.3 

A50 

105.5 

5.3 

k.3 

A5I 

105.5 

5.3 

k.3 

A  52 

105.5 

5.3 

k.3 

A53 

105.5 

5.3 

k.3 

A  54 

105.5 

5.3 

k.3 

B33 

105.5 

5.3 

k.3 

C33 

105.5 

5.3 

k.3 

A55 

105.5 

5.3 

k.3 

A  56 

105.5 

5.3 

k.3 

A57 

105.li 

5.2 

k.2 

A  58 

105.3 

5.1 

k.l 

A59 

105.3 

5.1 

k.l 

A  60 

105.1* 

5.2 

k.2 

A6I 

105.1* 

5.2 

k.2 

A  62 

105.1* 

5.2 

k.2 

A63 

100.24 

105.3 

5.1 

k.l 

Beginning  of  run 

End  of  run 

Head  over 

broad  crested  weir 

H  = 

H  = 

Downstream  scale  readings 

Cl  ) 

CD 

(2) 

(2 ) 

C3) 

(3) 

(4) 

(4 ) 

HZ 


Superimposed  Conditions 

1:1  Slope 

Mode  1  Sp i 1 Iway 

H2/£f2  = 

20 

D2  -  U#9  9 

=  0.187  c, 

>f«So/ ft«  Dc 

■  l#2i;  Run  number  11 

Manometer 

Computed 

Mia  nometer 

Head 

Head 

Pos i t i on 

Zero  Rdg* 

Read i ng 

h  r=  7.-'V 

Critical  depth  Remarks 

(i 

nches  e lev.  ) 

( i nches  e i ev 

. )  (Inches) 

(d i mens i on  1  ess ) 

A  1 

163.82 

1S3.SB 

— 0«2i4 

-0.19 

A2 

139.60 

161.09 

1.1(9 

lol9 

A3 

155.34 

155.97 

0.63 

o.5i 

A4 

151.08 

151.30 

0.22 

0.18 

A5 

146.86 

11*6.90 

o.ol* 

0.03 

A6 

142.61 

11*2.78 

0.17 

0.1U 

A  7 

133.39 

138.78 

0.39 

0.31 

A8 

136.69 

136.70 

0.01 

OoOl 

<A9 

134.98 

134.62 

-0.36 

-0.29 

A  10 

133.29 

133 0 03 

*•0*26 

-0.21 

A  1  1 

131.58 

131.83 

0.25 

0.20 

!  B  1 

129.89 

«• 

m 

ma 

A  12 

129.89 

129.91 

0.02 

0.02 

I  Cl 

129.89 

130.23 

0.3I+ 

0.27 

A  13 

128. 19 

128.37 

0.18 

0.15 

A  14 

126  50 

125.1*2 

-0.18 

-0.87 

l  A'5 

124.74 

121*.  20 

-0.51* 

-0.1*1* 

A!6 

123. 10 

123.35 

0.25 

0.20 

I  B2 

123.10 

123.57 

0.1*7 

0.38 

C2 

123. 10 

122.51* 

-0.56 

-0.1*5 

A  17 

121.40 

121.62 

0.22 

0.18 

B3 

121.40 

121.1*5 

0.05 

0.01* 

;  C3 

121.40 

122.16 

0.78 

0.63 

|  A  18 

1  19.70 

120.08 

0.36 

0.31 

1  B4 

1  19.70 

120.36 

0*66 

0.53 

!  M9 

1  19.70 

118.79 

-0.91 

-0.73 

1 18.00 

118.02 

0.02 

0.02 

B5 

1 18.00 

118.05 

0.05 

0.01* 

; c5 

A20 

1 18.00 

118.0 

0.00 

0.00 

1 16.40 

116.58 

0,18 

0.15 

B6 

1 16.40 

115.51 

-C.89 

-0.72 

C6 

1 16.40 

117.15 

0.75 

0.60 

A2 ! 

1 14.61 

111*.75 

O.li* 

0.11 

1 14.61 

115.10 

0«1;9 

0.1*0 

C7 

1 14.6! 

116.08 

1.1*7 

1.18 

BP2 

1 12.91 

113.58 

0.67 

0.51* 

S 12.91 

112.80 

-0.11 

-C.09 

9  C8 

1 12.91 

113.1*0 

0.1*9 

0.1*0 

i  A23 

111.21 

111.60 

0.39 

0.31 

B9 

111.2! 

111.17 

— o.ol* 

-0.03 

C9 

111.21 

111.19 

-0.02 

-0.02 

A24 

109.51 

109.98 

0.1*7 

0.38 

BIO 

109.51 

111.01 

o.5c 

0.1*0 

CIO 

109.51 

109.9U 

0.1*3 

0.35 

Beginning  of  run 

End  of  run 

Head  over 

broad 

crested  weir 

H  =  1.88 

H  =  1.88 

Downstream 

i  scale 

readi ng: 

(1  ) 

103.7 

(l ) 

(2) 

105.0 

(2) 

(3) 

105.0 

(3) 

(4) 

101*.  8 

(4) 

::v  cl  ';  I  .*  I 


•  . 

*  j  .  \  *  ■  ^  . * ■  ■ 

jV 

■  J..  *  £~ 

Yol 

v.  *1 

,i  y 

1:.*  • 

Ye*Y 

,  *  Y 

X  *  '  •) 

-:Y  *  i 

0Y  J.YV  . 

* ) 

*  • 

v  -  *  • ' 

;  *  -■  - 

JX  *  ' 

Y :  *  0 

i'  *  •-<.-■■ 

« .... 

J. .  *  • 

■X  .6£I 

f  .0  , 

*X.  *  - 

. w  ..  ■  j; 

I:  *  - 

A  C  ('» 

Y-V0 

C  *- 

c 

i  .  . 
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...  * 

Xu  j 
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Yc 
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■  C'X 

*X 
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*  •" 
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.  -VO 

e- 

Y  V  Y_, 
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C'.-V 

1;  V- 
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I  .*0 

.  Y  yYX 

cY  X  ~ 

-  .  *  ■  iV 

Y ...  +: 

-  .  *  j 

SO*  VI 
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YO.*G 
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Y 
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Superimposed 
H2/Ef2  =  20 

Cond i t i ons 

D2  «  U.9  q  = 

1:1  Slop© 
0.187  c.f.s./ft. 

Cc  -  1.24" 

Mode  1  Spi  1  Iway 

Run  number  ^ 

y 

Z 

h 

h  *  dc 

Manometer 

Computed 

Manometer 

Head 

Head 

Pos it i on 

Zero  Rdg. 

Reading 

h  =.  7.~y 

Cr 

itical  depth 

Remarks 

(i nches  s iev.  ) 

( i nches  ©lev.  ) 

(inches) 

(dimensionless) 

A25 

107.82 

107.90 

0.08 

0.06 

B  1  1 

1 07 

.32 

108.17 

0.35 

0.28 

Toe  of 

Cl  1 

1 07 

.82 

108.53 

0.72 

0.58 

A26 

106. 12 

107.25 

I0I3 

0.91 

jump 

B 12 

106. 12 

107.15 

1.03 

0.83 

C 12 

106 

.  12 

m 

M| 

ft* 

between 

A27 

104 

.42 

105. 30 

0.88 

0.71 

B 13 

104 

.42 

10U.52 

0.10 

0.08 

B14  &  B15. 

CI3 

104 

.42 

105.20 

0.78 

0.63 

A28 

103 

.37 

104.7 

1.1 

0.9 

Turbulence 

B 14 

103 

.57 

304.1 

o.5 

o.t 

C 14 

103 

.57 

104.2 

o06 

0.5 

ends  at 

A29 

102 

.73 

103.7 

1.0 

0.8 

B 1 5 

102 

.73 

103.9 

1*2 

1.0 

scale  #2 

'  Cl  5 

102 

.73 

104.8 

2.1 

1.7 

A30 

101 

.88 

104.0 

2.1 

1*7 

(3*) 

B 1 6 

0 1 

.88 

104.0 

2.1 

1.7 

Cl  6 

101 

.88 

104.C 

2.1 

1.7 

A3 1 

101 

.03 

102.3 

1.3 

1.0 

B 1 7 

101 

.03 

104.1 

3.1 

2.5 

Cl  7 

iOl 

.03 

103.8 

2.8 

2.3 

A  32 

100.24 

106.5 

6.3 

5.1 

A33 

103.4 

3.2 

2.6 

B 18 

102.6 

2.1* 

1.9 

i  CI8 

104.C 

3.8 

3.1 

A34 

103.9 

3.7 

3.0 

B 1 9 

104.1 

3.9 

3.1 

C 1 9 

103.6 

3.1* 

2.7 

|A35 

103.5 

3.3 

2.7 

B20 

104.6 

luk 

3.5 

C20 

103.9 

3.7 

3.0 

A36 

103.4 

3.2 

2.6 

B2I 

102.9 

2.7 

2*2 

C2I 

103.4 

3.2 

2.6 

A3 1 

103.4 

3.2 

2.6 

B22 

102.5 

2*3 

1.9 

C22 

103.4 

3.2 

2.6 

A38 

m 

B23 

102.9 

2?7 

2**2 

C23 

103.4 

3.2 

2.6 

A39 

103.4 

3.2 

2.6 

B24 

103.5 

3.3 

2.7 

C24 

100.24 

103.5 

3.3 

2.7 

Beginning  of  run 

End  of 

run 

Head  over  broad  crested  weir 

H  = 

H  = 

Downstream  scale  reading; 


(I  ) 
(2) 

(3) 

(4) 


C!  ) 
(2) 

(3) 

(4) 


1 

Superimposed  Conditions 

H2/Ef?  =  20  °2  =  l*.9  ^  = 

ltl  Slope 
0.187  c.f.s./ft 

.  Dc  -  1.21*" 

//4 

Model  Spi 1 Iway 

Run  Number  H 

\ 

z 

ft 

h  *  d 

Manometer 

Computed 

Manometer 

Head 

Head 

Pos  ?  t  i  on 

Zero  Rdg. 

Read i ng 

h  -  Z-y  Cr 

it  seal  depth  Remarks 

(inches  e lev0 )  ( i nches  elev.) 

Cinches)  (d 

imens i on  less ) 

A40 

I00„24 

103.6 

3.if 

2.7 

B25 

103.6 

3.if 

2.7 

C25 

103.7 

3.5 

2.8 

A4I 

lOli.O 

3.8 

3.1 

B26 

103.7 

3.5 

2.8 

C26 

103.8 

3.6 

2.9 

A42 

10U.0 

3.8 

3.1 

B27 

ioi*.5 

if.3 

3.5 

C27 

ioU.o 

3.8 

3.1 

A43 

wm 

m 

B28 

lolt.S 

if.3 

3.5' 

C28 

101*.  3 

if.i 

3.3 

A44 

10i*.6 

h*h 

3.5 

j  B29 

10U.5 

if.3 

3.5 

C29 

10l*,3 

h*6 

3.7 

!  A45 

105.0 

if.  8 

3.9 

B30 

105.0 

if.  8 

3.9 

:  C30 

iol*.9 

if.7 

3.7 

A46 

105.0 

if.  8 

3.9 

A47 

105.2 

5.0 

ii.O 

B3I 

105.2 

5.0 

if.O 

C3! 

105.3 

5.1 

ha 

A49 

105.3 

5.x 

4a 

|  B32 

105.I* 

5.2 

if.  2 

||  C32 

105.3 

5a 

if.i 

A5° 

105.3 

5a 

if.i 

A5I 

105.3 

5a 

ha 

A  52 

io5.3 

5a 

if.i 

A53 

105,3 

5a 

if.i 

A  54 

105.3 

5.1 

if.i 

B33 

io5.3 

5a 

U.i 

C33 

105.3 

5a 

ha 

A55 

105.3 

5.1 

ifol 

A  56 

105.3 

5.1 

ha 

A  57 

105.2 

5.0 

if.O 

A  58 

105.2 

5.0 

if.O 

A59 

105.1 

if.9 

if.O 

A60 

105.2 

5.0 

lu  0 

:  A6I 

105.2 

5.0 

if.O 

A  62 

105.2: 

5.0 

if.O 

A  63 

100  <,24 

105.2 

5.0 

if.O 

Beginning  of  run 

End  of  run 

Head  over 

broad  crested  weir 

H  = 

H  = 

Downstream  scale  readings  (!)  CD 

(2 )  (2 ) 

C3)  (3) 

(4)  (4) 


i_: 


rj  ; 


iL 


1, 


i  * 
X 


x* 


0* 


jc*>ir 


V  * 

c* 


Superimposed  Conditions 

H2/Ef2  = d2 


1*1  Slope 

q  =  0.187  c.f.s./ft.  d< 


Mode  I  Sp i  I  I  way 
1.2l;,,#  Run  number  12 


CL-™. 


Manometer  Computed 

Position  Zero  Rdg. 

_  (inches  eiev.  ) 


A  1 

163,82 

A2 

159,60 

A3 

155.34 

A4 

151.08 

1  A5 

146.86 

A6 

142.61 

A7 

i 33.39 

A8 

136.69 

A9 

134.98 

AI0 

133.29 

A  1  1 

131.58 

B! 

129.89 

A  12 

129.89 

1  Cl 

129.89 

!  A  13 

128. 19 

:  A  14 

126  50 

A  1  5 

124.74 

A  1 6 

123. 10 

B2 

123. ID 

!  C2 

123. 10 

A  1 7 

121.40 

B3 

C3 

121.40 

121.40 

;  A  1  8 

1 19.70 

I  B4 

1 S  9.70 

C4 

! 19.70 

A  1 9 

1 18.00 

B5 

1 18.00 

:  C5 

1 18.00 

'  A20 

1  16.40 

B6 

1 16.40 

:  C6 

1  16.40 

A2I 

1  14.61 

B7 

1 14.61 

C7 

1  14.61 

A22 

1 12.91 

B8 

1 12.91 

1  CO 

1 12.91 

I  A23 

111.21 

B9 

1  !  1.2! 

C9 

111.21 

A24 

109.51 

BIO 

109.51 

CIO 

109.51 

Head  over  broad  crested  weir 
Downstream  scale  reading: 


Ma nometer 

Head 

Read i ng 

h  =  z-y 

(inches  elev 

. )  (inches) 

~~i^W~ 

-0.20 

161.15 

♦1.55 

156.06 

+0.72 

151.31 

+0.23 

11(6.92 

+0.06 

11(2.82 

+0.21 

138.80 

+0.1*1 

136.78 

+0.09 

13U.63 

-0.35 

133.12 

-0.17 

131.92 

+0.31* 

130.10 

+0.21 

129.97 

+0.08 

130.30 

+o.ia 

128.1*5 

+0.26 

125.1*5 

-1.05 

121*.  30 

—0,1*1* 

123.liO 

+0.30 

123.61 

+0.51 

122.63 

-0.1*7 

121.72 

+0.32 

121.1*5 

+0.05 

122.25 

+0.85 

120,11; 

+0.1*1* 

120. Ul 

+0.71 

118.90 

-0.80 

118.11 

+0.11 

118.09 

+0.09 

118.20 

+0.20 

116.66 

+0.26 

U5 .52 

—0.88 

117.20 

+0.80 

nil.  81* 

+0.23 

115.10 

+0.1*9 

116.18 

+1.57 

113.75 

+0.81* 

112,88 

-0.03 

U3.50 

+0.59 

111. 65 

+o.U* 

111.16 

-0.05 

111.22 

+0.01 

110.01* 

+0.53 

110.02 

+0.51 

109.99 

+0.1*8 

Beg 

inning  of  run 

H  = 

1.88" 

(!  ) 
(2) 


_ Head _ 

Critical  depth  Remarks 

(d i mens i on  I  ess  )  _ 

0.16 
1.25 
0.58 
0.1? 

0.05 
0.17 
0.33 
0.07 
0,28 
0.11* 

0.2? 

0.17 
0.07 
0.33 
0.21 
0.85 
-0.35 

0.2ii 

o.ia 
-0.38 
0.26 
o.oh 
0.69 
0.35 
0.57 
0.65 
0.09 
0.07 
0.16 
0.21 
-0.71 
0.65 
0.19 
0.1*0 
1.27 
0.68 
-0.02 
0jj.8 

0.35 
— o.ol* 

0.01 
0.1*3 
o.la 
0.39 

End  of  run 

H  =  1.88" 

(1 ) 

(2) 


No 

hydraulic 

jump. 

supercritical 

flow 

throughout. 


Si 


rc, 

.  \ 


Clu 


//6 


Superimposed  Conditions  1:1  Slope  Model  Spillway 

H2/Ef2  ~  °2  "  q  =  0.18?  c.f. s./ft.  Dc  =  1.2i*n  Run  number  12 


y 

z 

h 

h  +  dc 

Manometer 

Computed 

Manometer 

Head 

Head 

Posit  i on 

Zero  Rdg. 

Read i ng 

h  =  z~y 

Critical  depth  Remarks 

( i nches  e 1 ev ,  ) 

( i nches  ®  lev.  ) 

( i  riches ) 

Cd imens i on  1  ess  ) 

A25 

107.82 

107.92 

“+0.10 

0.08 

B  1  i 

107.82 

108.19 

+0.37 

0.30 

Cl  ! 

107 

.82 

108.55 

+0.73 

0.59 

A26 

106. 12 

107.10 

+0.98 

0.79 

B 12 

106 

.  12 

107.15 

+1.03 

0.83 

C 12 

106 

.  12 

- 

- 

- 

A27 

104 

.42 

105.30 

+0.88 

0.71 

B 13 

104 

.42 

10lt.57 

+0.15 

0.12 

C 13 

104 

.42 

- 

~ 

- 

A28 

103 

.37 

10U.62 

+1.05 

0.85 

B 14 

103 

.57 

ioU.oo 

+0.U3 

0.35 

C 14 

103 

.57 

101+.01 

+0.U1* 

0.3? 

A29 

102 

.73 

102.72 

-0.01 

-0.01 

B 1 5 

102 

.73 

102.92 

+0.19 

0.15 

Cl  5 

102 

.73 

103*39 

+0. 66 

o.53 

A30 

101 

.88 

102.28 

+0.1*0 

0.32 

B 1 6 

101 

.88 

102.12 

+0.2U 

0.19 

C 1 6 

101 

.88 

102.05 

+0.17 

0.U* 

A3 1 

101 

.03 

98.5 

-2.53 

-2.0k 

B 1 7 

101 

.03 

102.06 

+1.03 

0.83 

C 1 7 

101 

.03 

101.20 

+0.17 

O.Ht 

A  32 

IOC 

i.24 

10U.20 

3.96 

3.19 

A33 

101.81 

1.57 

1.27 

B 18 

- 

- 

-1 

C 18 

100.5? 

0.31 

0.25 

A  34 

101.30 

1.06 

0.85 

B 1 9 

101. 88 

1.61* 

1.32 

C 1 9 

100.95 

0.71 

0.5? 

A35 

100.95 

0.71 

o.57 

B20 

103.80 

3.56 

2.88 

C20 

101.55 

1.31 

1.06 

A36 

100.72 

0.1*6 

o.39 

B2I 

99.9 

— 0-3ii 

-0.27 

C2I 

100.71 

0.1*7 

0.38 

A3 1 

100.58 

0.3k 

0.27 

B22 

_ 

C22 

100.52 

0.28 

0.23 

A38 

•m 

.. 

B23 

mm 

C23 

100.36 

0*12 

0*10 

A39 

100.56 

0.32 

0.26 

B24 

100.72 

0.U8 

0.39 

C24 

100.24 

100.80 

0,56 

o.ii5 

Beginning  of  run 

End  of  run 

Head  over 

broad  crested  weir 

H  = 

H  = 

Downstream 

scale  reading: 

(i  ) 

(1) 

(2) 

(2) 

(3) 

(3) 

(4) 

(4) 

0 


. 

« 


* 


*  I 


H7 


Superimposed  Conditions 

1:1 

Slope 

Modei  Spi 1 Iway 

H2/Ef?  = 

u2  = 

q  = 

Ool87  Dc 

■  Run  Number  12 

z 

b 

h  ^  dc 

Manometer 

Computed 

Manometer 

Head 

Head 

Pos  ?  t i  on 

Zero  Rdg. 

Read i ng 

iL.  •  V „c 

■y  Critical  depth  Remarks 

( i nches  e lev* )  ( j  r 

ches  elev#) 

Cl  riche 

'S )  (d  i mens  i  on  i  ess  ) 

A40 

100,24 

100.92 

0.68 

0.55 

B25 

100.95 

0.71 

o.57 

C25 

100.91 

0.67 

0.51* 

A4I 

101.62 

1.38 

l.ll 

B26 

C26 

101.00 

0.76 

0.61 

A42 

100.58 

0.3i* 

0.27 

B27 

100.08 

-0.16 

-0.13 

C27 

100.80 

0.56 

o.l*5 

A43 

m 

Ml 

B28 

99.70 

-0.51* 

-0.1*1* 

C28 

101.20 

0.96 

0.77 

A44 

100.57 

0.33 

0.27 

B29 

100.90 

0.66 

0.53 

C29 

100.52 

0.28 

0.2  3 

A  45 

100.80 

0.56 

0.1*5 

B30 

100.95 

0.71 

0.57 

C30 

100.80 

0.56 

0.1*5 

A46 

101.16 

0.92 

0.71* 

A47 

100.88 

0.61* 

0.52 

B3I 

m 

m 

C3! 

99.70 

-0.51* 

-0,1*1* 

A49 

100.1*8 

0.21* 

0.19 

B32 

99.60 

—0.61* 

-0.52 

C32 

100.98 

+0.71* 

0.60 

A50 

100.70 

0.1*6 

0.37 

A5I 

100.35 

0.11 

0.09 

A  52 

100.51* 

0.30 

0.21* 

A  53 

100.58 

0,31* 

0.27 

A  54 

100.55 

0.31 

0.25 

B33 

100.50 

0.26 

0.21 

C33 

101.00 

0.76 

0.61 

A55 

99.90 

-0.31* 

-0.2? 

A  56 

100,95 

0.71 

0.57 

A57 

IOO.38 

o.H* 

0,11 

A  58 

99.90 

-0.31* 

-0.2? 

A59 

100.56 

0.32 

0.26 

A  60 

100,56 

0.32 

0.26 

A6I 

IOO.63 

0.39 

0.31 

A  62 

100.65 

o.ia 

0.33 

A63 

1 00»24 

100.68 

o.ia* 

0.35 

Beginning  of 

run  End  of  run 

Head  over 

broad  cres 

.ted  we  I  r 

H  s 

H  =  1o98w 

Downstream 

scale  readings 

Cl  ) 

CD 

(2) 

C2) 

(3) 

(3) 

(4) 

(4 ) 

!' 


I 

i 

| 


1 

1 


1  'C.  *  • 


_L 


ns 


Superimposed  Conditions 

H2/Ef2  =  D2  q 

1:1  Slope 

=  0.109  c.f.s./ft.  Dc  - 

Mode  1  Sp i 1  Iway 

2.08n  Run  number  13 

Manometer 

Computed 

Manometer 

Head 

Head 

Pos i t i on 

Zero  Rdg. 

Read i ng 

h  «  z-y 

Critical  depth  Remarks 

(j 

nches  e lev .  ) 

( i nches  e  lev • ) 

C ! nches ) 

(dimension  less ) 

A  1 

163,82 

163. 46 

-0.36 

-0.17 

A2 

159,60 

161.39 

+1.99 

0 . 96  Superc  rit ic  al 

A3 

1 55*34 

156.22 

+0.88 

0.1£  Flow 

A4 

151,08 

151.51 

+0.1*3 

0.21  throughout 

A5 

146.86 

11*7.02 

+0.16 

0.77 

A6 

142.61 

11*2.62 

+0.01 

0.00 

A7 

133.39 

138.62 

+0.23 

0.11 

A8 

136.69 

136.76 

+0.07 

0.03 

A9 

134.98 

131*. 1*0 

-0.58 

-0.28 

A  10 

133.29 

133.05 

-0.21* 

-0.12 

A  1  1 

131.58 

131.97 

0.39 

0.19 

B! 

129.89 

- 

A  12 

129,89 

129.80 

-0.09 

-o.ol* 

Cl 

129.89 

130.07 

+0.18 

0.09 

A  13 

128.19 

128.56 

+0.37 

0.18 

A  1 4 

126  50 

121*.  90 

+1.60 

0.77 

A  15 

124.74 

121*.  01 

-0.73 

-0.35 

A  1 6 

123. 10 

123.52 

+0.1*2 

0.20 

B2 

123,10 

123.99 

+O.89 

0.1*3 

C2 

123. 10 

121.80 

-1.30 

-0.62 

A  !  7 

121.40 

121.78 

+0.38 

0.18 

B3 

121.40 

122.85 

+1.1*5 

0.70 

C3 

121.40 

122.25 

0.85 

0.1*1 

A  18 

1 19,70 

120.20 

0.50 

0.21* 

B4 

I  19.70 

120.95 

1.25 

0.60 

C4 

I  19.70 

118.62 

-1.08 

—0.52 

A  1 9 

I  18.00 

118.00 

0.00 

0.00 

B5 

118.00 

117.52 

-0.U8 

-0.23 

C5 

! 18.00 

118.75 

0.75 

0.36 

A20 

1 16.40 

115.70 

0,70 

0.31* 

B6 

1 16.40 

115.91 

-0.1*9 

-0.21* 

C6 

1 16.40 

117.90 

1.50 

0.72 

A2 ! 

1 14.61 

111*.  51 

-0.10 

-0.05 

B7 

1 14.61 

115.05 

O.hk 

0.21 

C7 

! 14.61 

116.35 

i.lh 

0.85 

A22 

1 12,91 

113.88 

0.97 

0.1*6 

B8 

! 12.91 

112.1*0 

-0.51 

— 0.25 

Co 

1 12.91 

113. 70 

0.75 

0.38 

A23 

111.21 

111.90 

0,69 

0.33 

B9 

1  1  1 .2! 

110.90 

-0.31 

-0.15 

C9 

111.21 

111.18 

-0.03 

-0.01 

A24 

109,51 

109.03 

-0.1*8 

-0.23 

BIO 

109,51 

110.20 

0.69 

0.33 

CIO 

109.51 

109.88 

0.37 

0.18 

Beginning  of  run 

End  of  run 

Head  over  broad 

crested  weir 

H  =. 

H  = 

Downstream  scale 

read?  ng: 

(1  ) 

(1 ) 

(2) 

(2) 

(3) 

(3) 

(4) 

(4) 

J/S 


Super  i  rnposed 
H2/Ef7  ” 


J  Manometer 
I  Position 


Cond i t i ons 
D2  -  q  = 


1:1  Slope 

0.1*09  c.f.s./ft.  D-  -  2.08" 


Mode  I  Spi I Iway 
Run  number  13 


Computed 
Zero  Rdg 


Ma nometer 
Read i ng 


h 

Head 


h  *  d( 
Head 


Critical  depth 


Remarks 


(inches  eiev. 

)  (inches  ©lev.)  (inches) 

(d i mens i 

A25 

107.82 

107783 

0.01 

0.00 

IBM 

107 

.82 

108.18 

0.36 

0.17 

Cl  1 

107 

.82 

108.90 

1.08 

0.52 

A26 

106. 12 

106.08 

-o.cli 

-0.02 

BI2 

106 

.  12 

107.82 

1.70 

0.83 

|  C 12 

106 

.  12 

- 

_ 

A27 

104 

.42 

106.20 

1.78 

0.86 

B 13 

104 

.42 

ioi*.55 

0.13 

0.06 

CI3 

104 

.42 

105.92 

1.50 

0.72 

A28 

103 

.37 

105.55 

1.98 

0.95 

B 14 

103 

.57 

lOii.OO 

0.ii3 

0.21 

C 1 4 

103 

.57 

ioi*.eo 

1.23 

0.59 

A29 

102 

.73 

103.00 

0.27 

0.13 

j  B 1 5 

102 

.73 

102.72 

-0.01 

0.00 

'  Cl  5 

102 

.73 

103.65 

0.92 

o.iili 

A30 

101 

.88 

102*20 

0.32 

0.15 

B 1 6 

101 

.88 

102.50 

0.62 

0.30 

Cl  6 

101 

.88 

102.31 

o.l*3 

0.21 

A3 1 

101.03 

- 

a. 

mm 

B 1 7 

10! 

.03 

103.58 

2.55 

1.23 

CI7 

10! 

.03 

102.20 

1.17 

0.56 

A32 

IOC 

i.24 

113.10 

12.86 

6.18 

A33 

lOlu 28 

i*.0l* 

1.91* 

B 18 

m 

• 

CI8 

102.00 

1.76 

0.85 

A  34 

102.30 

2.C6 

0.99 

B 1 9 

103.72 

3.1*8 

1.67 

CI9 

102.20 

1.96 

0.91* 

A35 

101.61 

1.37 

0.66 

B20 

106.85 

6.61 

3.18 

C20 

IO3.30 

3.06 

1.1*7 

A36 

101.08 

0.81* 

0.1*0 

B2I 

mm 

|,  C21 

100.97 

0.73 

0.35 

A3 1 

B22 

100.62 

O.38 

0.18 

C22 

101.02 

o778 

0?37 

A33 

102.20 

1.96 

0.91* 

B23 

mm 

m 

C23 

100.1*5 

0.21 

0.10 

A39 

100.75 

0.51 

o.2S 

B24 

101.55 

1.31 

0.63 

C24 

100.24 

101.35 

1.11 

0.53 

Beginning  of  run 

Head  over 

broad  crested  weir  H  = 

i 

End  of  run 


H  = 


Downstream  scale  reading; 


(I  ) 
(2) 

(3) 

(4) 


(I  ) 
(2) 

(3) 

(4) 


*  •• 


fl 


If) 


oc  olv . 

;  + 


.  r 


* 

r  ,  . 

;'I*0 

. 

, 

t-,.  j: 

.  A  .  , 

: 

Oi  .. 

i :.  . . 

— 

.  * 

1.  r 

'  *  ■  - 

'  C;  *  j; 

. 

.  . 

.  0 

.  '  .  > 

I 

ogJcj: 

. 

*- 

c  r  r ! 

v-j  * 

V- .  •• 

OG.£0J 

A  j  +  v . 

r  .  - 

7Y*i 

■I  .  ■ 

O  i 

CT.O 

Q  C  A 

*  ■ 

-  <  )  r 

I.:’  *  . 

e, . 

j:c*c,  . 

*» 

- 

c  e  r 

•  ■  *. 

a»y  .: 

■ 

•  .  ft-  • 

- 

;  I*-, 

•  ••.*. .. 

DX.ajix 

y  .;.I 

« 

•o. 

c.  :*.r 

‘  ‘  OO.cuI 

'  v,0 

#  . 

OA.SO- 

Ywf 

* 

■  X 

’ 

o.:* .  ; 

od.C  . 

JjX  ».[  ,  I 

Civ^ 

j;  » 

..  ,  j 

V:-*7 

0..,., 

.1 

A.-/ 

:  ■-  -  *  ■ 

•J 

** 

«* 

— 

5  c*  0 

£Y.  ; 

,  I 

7 ;‘  * A 

*  -. 

~v 

VC . '  > 

ft  <rt  ,  \ 

0  ,  * .  .. 

v » 

■  *  - 

*«■  - 

*. 

w 

CX.O 

17. . 

*  X 

:j2.  ; 

i5.o 

•:V.0«  J. 

C-  •' 

IM 

.  I 

Cc.O 

±i.,: 
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Superimposed  Conditions  111  Slope  Mode!  Spillway 

H2/Ef?  =  02  =  q_=  0.1.09  C.f.s./ft.  De  -  2.08" _ Run,  Number  13 


Manometer 
Pos  i  t  i  on 


y  z 

Computed  Manometer 

Zero  Rdg.  Reading 

(inches  e lev*  )  ( i nches  elev„) 


h  h  *  dc 

Head  _ Head  v 

Cr  1 ical  depth  Remarks 

_Onc hes  )  (d  i mens  i  on  less )  _ • 


A40 
B25 
C25 
A4I 
B26 
C26 
A42 
B27 
C27 
A43 
B28 
C28 
A44 
B29 
i  C29 
A  45 
B30 
C30 
A46 
A47 
B3I 
C3I 
A49 
B32 
C32 
A  50 
A5I 
A  52 
A  53 
i  A  54 
B33 
C33 
A55 
A  56 
A  57 
A  58 
A59 
A  60 
A6I 
1  A  62 
A63 

Head  over  broad 


100.24  101,20 

101.95 

101.52 

10l,.00 

100.70 

101.65 

100.62 

100.93 

101.08 


101.1(5 
100.70 
100.85 
101.10 
100.80 
101.66 

101.35 
101.70 
101.70 
101.75 

101.00 

«M 

101.30 
100.68 
100.10 
100.68 

100.35 
100.38 
100.1,0 
101,1(8 

10I.92 

100.65 

100.95 
100.30 
101.10 
101.00 
100.24  100.95 

crested  weir  H  = 


0.96 

1.71 

1.28 

3.76 

0.1,6 

1.1a 

0.38 

0.69 

0.81, 


1.21 

0.1(6 

0.51 

0.86 

0.56 

1.1(2 

1.11 

1.1(6 

1.1)6 

1.51 


0.76 


1.06 

O.ld, 

-0.1, 

o.M, 

0.61 

O.oi, 

0.16 

1.2U 

1.58 

0.1,1 


Begi nn 


0*71 
0.06 
0.86 
0.76 
0.71 , 

!  n.g  of 


run 


0.1,6 

0.82 

0.62 

1.81 

0.22 

0.68 

0.18 

0.33 

0.1-0 


0.58 

0.22 

0.29 

0.1,1 

0.27 

0.68 

0.53 

0.70 

0.70 

0.73 

0.37 

0.51 

0.21 

-0.07 

0.21 

0.29 

0.31 

0.08 

0.60 

o;8i 

0.20 


0.31, 

0.03 

0.1(1 

0.37 

End  of  run 

H  = 


Downstream  scale  readings  (i) 

(2) 

(3) 

(4) 


CD 
(2 ) 

(3) 

(4) 


! 

I 


Superimposed  Conditions  1*1  Slope  Model  Spillway 

H2/Ef 2  = _ 02  -  34.7"  q  =  0.409  c.f. s./ft.  Dc  -  2,08"  Run  number  ^ 


Manometer 

Computed 

Pos i t i on 

Zero  Rdg, 

( i nches  e lev.  ) 

A  1 

163.82 

A2 

159.60 

A3 

155.34 

A4 

151.08 

A5 

146.86 

A6 

142.61 

A7 

133.39 

A8 

136.69 

A9 

134.98 

A  10 

133.29 

All 

131.58 

B! 

125.89 

A  12 

129.89 

i  Cl 

129.89 

i  A  13 

128.19 

A  14 

126  50 

A  15 

124.74 

A  !  6 

123. 10 

B2 

123. 10 

;  C2 

123. !C 

A  17 

121.40 

i  B3 

121.40 

f  C3 

121.40 

A  1 8 

1  19.70 

B4 

1  19.70 

!  C4 

1  19.70 

A  1 9 

1 18.00 

B5 

1 18.00 

C5 

1 18.00 

1  A20 

1 16.40 

B6 

1 16.40 

C6 

1 16.40 

A2I 

1 14.6! 

B7 

1 14.61 

C7 

1 14.6! 

A22 

1 12.91 

B8 

1 12.91 

CG 

1 12.91 

A23 

111.21 

B9 

111.2! 

C9 

i i 1.21 

A24 

109.51 

BIO 

109.5! 

CIO 

109.51 

Head  over  broad  crested  weir 
Downstream  scale  reading: 


Manometer 

Head 

Read i ng 

h  =  Z-‘; 

(inches  elev.) 

( !  riches 

153.55“ 

0.2T 

161.06 

1.46 

155.82 

0.48 

11*6.56 

-4.52 

11*2.61 

-4.25 

138.88 

-3.75 

136.71 

-1.68 

13l*.87 

-1.82 

135.1* 

0.4 

135.3 

2.0 

13U.lt 

4~5 

13U.7 

4.8 

13U.2 

4.3 

133.8 

5.6 

133.8 

7.3 

133.9 

9.2 

13U.5 

11.4 

133.7 

10.6 

133.8 

10.7 

13U.5 

13.1 

133.8 

12.4 

133.9 

12.5 

134.5 

14.8 

133.8 

14.1 

13l*.0 

14.3 

134.3 

16.3 

133.8 

15.8 

134.1 

16.1 

134.5 

18.1 

133.9 

17.5 

134.1 

17.7 

134.4 

19.8 

133.9 

19.3 

134.2 

19.6 

134.4 

21.5 

134.1 

21.2 

134.1 

21.2 

134.1 

22.9 

134.3 

23.1 

134.3 

23.1 

134.4 

24.9 

134.4 

24.9 

134.4 

24.9 

Beginning  of  run 

H  =  3.17 


O)  135.5 
(2  5  135.3 

(3)  135.1 

(4 )  135.0 


Head 

Remarks 

Critical  depth 
(dimension  less ) 

0*13 

Film  #13 

0.70 

0.23 

to  #20 

-2.17 

-2.01* 

taken  on 

-1.80 

-0.81 

this  run 

-0.88 

0.2 

1.0 

Toe  of 

2.2 

jump 

2.3 

2.1 

between 

2.7 

3.5 

A9  &  A10 

kmk 

5.5 
5.1 

5.1 

6.3 
6.0 
6.0 

7.1 
6.8 
6.9 

7.8 

7.6 

7.7 

8.7 

8.1* 

8.5 

9.5 

9.3 

9.h 

10.3 

10.2 

10.2 

11.0 

11.1 

11.1 

12.0 

12.0 

12.0 

End  of  run 

H  =  3.17 

(1 ) 

(2) 

(3) 

(4) 


J^2- 


ff 

Su 


Superimposed  Conditions 

lsl 

Slope 

Model  Spi 

1  Iway 

H2/Ef2  - 

d2  - 

3lu7  q  = 

0.1t09  o. 

f« s*/ ft. 

Dc  -  2.08" 

Run  number 

y 

z 

h 

b  dc 

|  Manometer 

Computed 

Manometer 

Head  _ 

Head 

Position 

Zero  Rdg. 

Read i ng 

h  =  z-y  Critical  depth 

Remarks 

(i nches  e  lev,  ) 

( i nches 

e lev.  ) 

(inches)  (d 

i mens i on  1  ess  ) 

!  A25 

107.82 

13U.3 

26.5 

12.7 

B 1  1 

107.82 

13U.5 

26.7 

12.8 

Cl  ! 

107.82 

1 3U.5 

26.7 

12.8 

1  A26 

106. 12 

13li.U 

28.3 

13.6 

i  B 12 

106. 12 

13lt.5 

28.lt 

13.6 

|  C 12 

106. 12 

m 

m 

A27 

104 

.42 

13lu5 

30.1 

nils 

;  b  13 

104 

.42 

13U5 

30.1 

llt.5 

C 13 

104.4-2 

13li.8 

30.lt 

llt.6 

A28 

103 

.57 

13)4.6 

31.0 

lit.9 

B 14 

103.57 

13U.6 

31.0 

14.9 

C 14 

103 

.57 

13U.6 

31.2 

15.0 

A29 

102. /3 

13lt.6 

31.9 

15.3 

1 J  B 1 5 

102 

.  /  3 

13U.6 

31.9 

15.3 

Cl  5 

102 

.73 

135.0 

32.3 

15.5 

!  A30 

101 

.88 

1314.7 

32.8 

15.8 

B 1 6 

101 

.88 

1314.6 

32.7 

15.7 

C 1 6 

101 

.88 

1314.9 

33.0 

15.9 

A3 1 

.101.03 

1314.7 

36.7 

17.6 

BI7 

101 

.03 

13lu7 

33.7 

16.2 

C 1 7 

101 

.03 

135.2 

314.2 

l6.lt 

A32 

100.24 

135.1 

A.9 

16.8 

A33 

135.0 

3U.8 

16.7 

B 18 

135.1 

3lw9 

16.8 

i  C 1 8 

135.7 

35.5 

17.1 

A  34 

135.0 

314.8 

16.7 

819 

135.1 

3U.9 

16.8 

C 1 9 

135.5 

35.3 

17.0 

A35 

135.0 

3U.8 

16.7 

!  B20 

135.1 

3l*.9 

16,8 

C20 

135.5 

35.3 

17.0 

A  36 

135.0 

3U.8 

16.7 

B2I 

135.0 

3U.8 

16.7 

j  C2 1 

135.3 

35.1 

16.9 

A3 1 

13U.9 

3U.7 

16.7 

B22 

135.0 

3it.a 

16.7 

C22 

135.2 

35.0 

16.8 

A33 

13lt.8 

3lt.6 

16.6 

!;B23 

13U.9 

3lt.7 

16.7 

C23 

13lt.9 

3i».7 

16.7 

S  A39 

135.0 

314.8 

16.7 

B24 

13U.9 

3lt.7 

16.7 

j  C24 

100.24 

135.0 

3U.8 

16.7 

i1 

Beginning  of  run 

End 

of  run 

Head  over 

1 

broad  crested  weir 

H  = 

H  = 

1  . 

Downstream 

scale  reading: 

(1  ) 

(1  ) 

(2) 

(2) 

(3) 

(3) 

(4) 

(4) 

xlvx 

'u'-l 


Y*  j 
Y*-£ 
1 

vii 


,  *  j. 

i  *  X 


/23 


Superimposed  Conditions 

1:1  Slope 

Model  Spi 1 Iway 

H2/Ef?  = 

u2  =3lu7  q  = 

0.1)09  c.f.s./ft. 

*  Dc  “  2o08M  Run  Number  Ul 

2 

h 

h  *  dc 

Manometer 

Computed 

Manometer 

Head 

Head 

Pos i t i  on 

Zero  Rdg. 

Read i ng 

h  *  z-y 

Critical  depth  Remarks 

( i nches  e lev«  )  ( 

nches  e lev. ) 

C i nches ) 

(d  imens  i on  less  ) 

A40 

100.24 

131.9 

314.7 

16.7 

B25 

13  h»9 

34.7 

16.7 

C25 

13fc.9 

34.7 

16.7 

A4I 

13lt.9 

3*4.7 

16.7 

B26 

13lu9 

34.7 

16.7 

C26 

134*9 

34.7 

16.7 

A42 

13U.9 

3*4.7 

16.7 

B27 

131.8 

314.6 

16.6 

C27 

134*9 

34.7 

16.7 

A43 

m 

M 

M 

B28 

135.0 

314.8 

16.7 

C28 

13U.9 

34.7 

16.7 

A44 

13U.8 

314.6 

16.6 

B29 

134*8 

34.6 

16.6 

C29 

134.9 

3*4.7 

16,7 

A  45 

135.0 

3U.8 

16.7 

B30 

13U.8 

314.6 

16.6 

C30 

13*4.8 

314.6 

16.6 

A46 

13*4.9 

3*4.7 

16.7 

A47 

134.9 

3U.7 

16.7 

B31 

13*4.8 

314.6 

16.6 

C3I 

134.9 

34.7 

16.7 

A49 

13*4.9 

314.7 

16.7 

B32 

135.0 

34.8 

16.7 

C32 

135.0 

34.8 

16.7 

A50 

134.9 

34.7 

16.7 

A5I 

134.9 

34.7 

16.7 

A  52 

13*4.9 

314.7 

16.7 

A53 

13*4.9 

314.7 

16.7 

A  54 

13*4.9 

34.7 

16.7 

B33 

135.0 

34.8 

16.7 

C33 

13*4.8 

314.6 

16.6 

A55 

13*4.9 

34.7 

16.7 

A  56 

134.9 

34.7 

16.7 

A  57 

134.8 

3U.6 

16.6 

A  58 

13U.8 

3U.6 

16.6 

A59 

13U.7 

3U.5 

16.6 

A60 

134.8 

34.6 

16.6 

A6 1 

13*4.8 

314.6 

16.6 

A  62 

134*8 

34.6 

16.6 

A  63 

100.24 

134.1 

34.6 

16.6 

Head  over  broad  crested  weir 


Beginning  of  run 


End  of  run 


H  = 


Downstream  scale  readings 


(I  ) 
(2) 

(3) 

(4) 


CD 

(2) 

(3) 

(4) 


;;C  CIS 

. \  ,, 

*  *  ■ ' 


I  Is 


’ll  *'  -i- 
!  — 
,  *  .1 


Q*  ■. 


.  *  !  v  ~  ~ 

Xi 


*  .  S  - 


v*1  :i 


f 


Superimposed  Conditions 

H2/Ef?  =  D2-  20.8"  q 

1j1  Slop© 

0oU09  c.f .s«/ ft.  Dc  * 

Mode  1  Sp i 1 1  way 

2.08M  ^un  num^er  15 

Manometer 

Computed 

Manometer 

Head 

Head 

Pos i t  i  on 

Zero  Rdg. 

Read i ng 

h  =  z-y 

Critical  depth 

Remarks 

( i nches  e lev.  ) 

i nches  e  lev • 

}  ( i nches ) 

(dimension  less ) 

A  1 

163.82 

163.68 

-0.11+ 

-0.07 

A2 

159.60 

161.06 

1.1+6 

0.70 

Film  #8 

A3 

1 55*34 

155.83 

0.1+9 

0.21+ 

A4 

151.08 

151.1a 

0*33 

0.16 

&  #9 

A5 

146.86 

12+6.77 

-0.09 

-0.02+ 

A6 

142.61 

H+2.62 

0.01 

0.00 

Toe  of  jump 

A7 

138.39 

139.78 

1.39 

0.67 

A8 

136.69 

136.70 

0.01 

0.00 

between 

A9 

134.98 

132+.82 

-0.16 

-0.08 

A  10 

133.29 

133.1+5 

0.16 

0.09 

B3  &  Bii 

All 

131.58 

131*90 

0.32 

0.15 

B  1 

129.89 

- 

m 

Turbulence 

A  12 

129,89 

129.70 

-0.19 

-0.09 

!  Cl 

129.89 

13g.60 

0o71 

0.31+ 

to  iuO* 

I  A  13 

128. 19 

l£S*li6 

0.2? 

0.13 

I  A  14 

126  50 

125.27 

-1.23 

-0.59 

mark* 

A  1  5 

124.74 

124.75 

0.01 

0.00 

A  1 6 

123. 10 

123.1+7 

0.37 

0.18 

Jetting 

:  B2 

123.10 

123.80 

0.70 

0.31+ 

caused 

C2 

123. 10 

123.22 

0.12 

0.06 

boiling 

A  1 7 

121.40 

121.6 

0.2 

0.1 

action 

B3 

121.40 

123.0 

1.6 

0,8 

along  one 

j  C3 

121.40 

122.6 

1.2 

0.6 

side  of 

1  A  1 8 

1 19.70 

121.1+ 

1.7 

0.8 

chute* 

B4 

119.70 

122.2 

2.5 

1.2 

!  C4 

1 19.70 

121.6 

1.9 

0.9 

Manometers 

A  1 9 

1 18.00 

121.0 

3.0 

1.1+ 

changed 

B5 

1 18.00 

120.8 

2.8 

1.3 

very  little 

C5 

1 18.00 

121.1 

3.1 

1.5 

as  the 

1  A20 

1 16.40 

120.5 

lul 

2.0 

jetting 

B6 

1 16.40 

120.5 

li.l 

2.0 

switched 

C6 

1  16.40 

121.3 

k.9 

2.1+ 

from  one 

A2I 

1 14.61 

120.0 

5Ji 

2.6 

side  to 

B7 

1 14.61 

120.5 

5.9 

2.3 

the  other# 

C7 

1 14.6! 

120.5 

5.9 

2.8 

A22 

1 12.91 

119.9 

7.0 

3.1+ 

B8 

1 12.91 

120.3 

7.h 

3.6 

I  Co 

1 12.91 

119.9 

7.0 

3.2+ 

;  A23 

111.21 

119.9 

8.7 

1+.2 

B9 

II 1.2! 

120.5 

9.3 

1+.5 

C9 

111.21 

119.7 

8.5 

2+.1 

A24 

109,5! 

119.8 

10.3 

5.0 

BIO 

109.51 

120.3 

10.8 

5.2 

CIO 

109.51 

119.6 

10.1 

1+.9 

Begi nn i ng  of  run 

End  of 

run 

Head  over 

broad  crested  weir- 

H  =  3.X? 

H  = 

3.17 

Downstream 

scale  reading: 

(1  ) 

121,5 

(l ) 

(2) 

121.3 

(2) 

(3) 

121.0 

(3) 

(4) 

120.9 

(4) 

I 


nc  c  S  X :  I 


/24T 


Superimposed 

Cond i t i 

ons 

1:1  Slope 

Mode  1  Sp i 1 1  way 

H2/Ef2  = 

02  -20.8"  q  = 

0.1*09  c.f 

•S./ft 

Dc  *  2.08M  Run  number 

y 

Z 

h 

h  *  dc 

Manometer 

Computed 

Manometer 

Head 

Head 

Position 

Zero  Rdg* 

Read i ng 

h  «  z-y 

Critical  depth  Remarks 

( i nches  3 1 ev .  ) 

1  i nches  ©  lev . ) 

(inches) 

(dimensionless) 

A25 

107 

.82 

119.7 

12*9 

5.7 

B 1  1 

107 

.82 

120.lt 

12.6 

6*1 

Cl  1 

107 

.32 

119*7 

11.9 

5o7 

A26 

106 

.  12 

119.8 

13.7 

6,6 

B 12 

106 

.  12 

120.lt 

Hu  3 

6.9 

C 12 

106 

.  12 

m 

A27 

104 

.42 

120.1 

15.7 

7.5 

BI3 

104 

.42 

120.3 

15.9 

7.5 

1  CI3 

104 

.42 

m 

m 

A28 

103 

.37 

120.4 

16.8 

8.1 

B 14 

103 

.57 

'  120.3 

16.7 

8.0 

C 1 4 

103 

.57 

120.0 

16.4 

7.9 

r  A29 

102 

.73 

I20.lt 

17.7 

8.5 

j  B 1 5 

102 

.73 

120.5 

17.8 

8.5 

Cl  5 

102 

.73 

120.3 

17.6 

8.5 

i  A30 

101 

.88 

120.9 

19.0 

9.1 

B 1 6 

101 

.88 

120.8 

18.9 

9.1 

C 1 6 

101 

.88 

120.7 

18.8 

9.0 

A3 1 

101 

.03 

121.6 

20.6 

9.9 

B 1 7 

•  101 

.03 

121.3 

20.3 

9.8 

CI7 

101 

.03 

121.lt 

20.4 

9.8 

A32 

too 

i.24 

123.1 

22.9 

11.0 

!  A33 

122.3 

22.1 

10.6 

BIB 

121.lt 

21.2 

10.2 

C 1 8 

121.8 

21.6 

10.it 

A34 

121.8 

21.6 

10.it 

B !  9 

121.5 

21.3 

10.2 

C 1 9 

121.5 

21.3 

10.2 

A35 

121.it 

21.2 

10.2 

1 820 

121.5 

21.3 

10.2 

C20 

121.3 

21.1 

10.1 

A36 

121.1 

20.9 

10.0 

B2I 

120.9 

20.7 

10.0 

C2I 

120.9 

20.7 

10.0 

A3  1 

120.9 

20.7 

10.0 

B22 

120.6 

20.4 

9.8 

C22 

120.7 

20.5 

9.9 

A38 

120.7 

20.5 

9.9 

i  B23 

320.6 

20.4 

-9.8 

C23 

120.lt 

20.2 

9.7 

A39 

120.5 

20.3 

9.8 

B24 

120.6 

20.4 

9.8 

C24 

i 00.24 

120.3 

20.1 

9.7 

Beginning  of  run 

End  of  run 

Head  over  broad  crested  weir 

H  = 

H  = 

Downstream  scale  reading: 

(1  ) 

(1  ) 

(2) 

(2) 

(3) 

(3) 

(4) 

(4) 

*  0 


r. 


, ' 


o 


.-j:o 

,V..:0 

.  * oo 

■Ull 

0*01 

’  *  .  J. 

,  # 

*  Or0 

0  * . 

0*.  :'I 

*** 

-  -  fe  V- 

1 

V,..  Jf  V 

y*oj; 

.*■  < 

Y,Y0 

0*0 

j.VO 

-  *  \ 

-■  -St  . 

i;l  I 

1*, 

o.*  X 

O*0: 

■  4  ■■  J, 

D  O 

.  *  ■ 

c „  . 

-  •  *  . 

•-  *  . 

*>..03 

ovx 

■  j 

d*0 X 

XI. : 

o.  *  -  .  ~ 

•  « 01 

w  ;  1- 

*■.  X 

:  *-  ~ 

. 

-1;  *  -  -  - 

O*0i 

■  f  e 

S  - 

<Y  1  •  :* 

-  >  m  -  • 

.100 

0*  11 

0  .IS 

01  x 

10  ' 

.  *  ■  - 

0,01 

,1’.  o’ 

0*01 

i  *  O'  - 

■ *  t 

T.  - 

-  * 

.1.  0 

as' 

0,1 

'Y  * 

fvQ 

,..f  :  ■. 

\  *  o 

r§*l  0 

■ 

0.00 

.  .•*  . 

*  - 

V  * 

I.c  o 

-K 

.  .  r 

o*  ol 

s.  nr  ■  -*• 

Oi.:o 

o ...  .  j: 

.1 

.  *001 


'  c  r 
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....... 


:*J  •  0 

,■  r-.  r 

,  ••  *  -  -  ■ 


c  r  < 


•*00i 

,»  i 

.  - 


-  *  *  V  -  _ . 
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Superimposed  Conditions  lsl  Slope  Model  Spillway 

H2/Ef?  -  P2  =  20.8"  g  =  O.jO 9  c.f.s./ft.  De  -  2.08"  Run  Number 

y  z  h  h  *  cJc 

Manometer  Computed  Manometer  Head  _ _ Head  _ 

Position  Zero  Rdg.  Reading  h  ;:-y  Critical  depth  Remarks 


(inches  e lev0 ) ( i nches  eieva)  Cinches)  (dimensionless) 


A40 

1 00o24 

120.3 

20.1 

9.7 

B25 

120.6 

20. b 

9.8 

C25 

120.3 

20.1 

9.7 

A4I 

120.6 

20.lt 

9.8 

B26 

120.6 

20.lt 

9.8 

C26 

120.1; 

20.2 

9.7 

A42 

120.3 

20.1 

9.7 

B27 

120.5 

20.3 

9.8 

C27 

120.it 

20.2 

9.7 

A43 

.. 

mm 

B28 

120.6 

20.6 

9.9  v 

C26 

120.1* 

20.2 

9.7 

A44 

120.1; 

20.2 

9.7 

B29 

I20.lt 

20.2 

9.7 

C29 

120.7 

20.5 

9.9 

A  45 

120.5 

20.3 

9.8 

B30 

120.8 

20.6 

9.9 

C30 

120.5 

20.3 

9.8 

A46 

120.5 

20.3 

9.8 

A47 

120,5 

20.3 

9.8 

B3I 

120.7 

20.5 

9.9 

C3! 

120.7 

20.5 

9.9 

A49 

120.7 

20.5 

9.9 

B32 

120.7 

20.5 

9.9 

C32 

121.0 

20.8 

10,0 

A  50 

120.8 

20.6 

9.9 

A5I 

120.9 

20.7 

10*0 

A  52 

120.9 

20.7 

10.0 

A53 

120.9 

20.7 

10.0 

A  54 

121.0 

20.8 

10.0 

B33 

121.1 

20.§ 

10.C 

C33 

121.0 

20.8 

10.0 

A55 

121.0 

20.8 

10.0 

A  56 

120.9 

20.7 

10.0 

A  57 

120.8 

20.6 

9.9 

A  58 

120.9 

20.7 

10.0 

A59 

120.8 

20.6 

9.9 

A60 

120.9 

20.7 

10.0 

A6I 

120.9 

20.7 

10.0 

A  62 

121.0 

20.8 

10.0 

A  63 

100,24 

120.9 

20.7 

10.0 

Beginning  of  run 

End 

Head  over  broad 

crested  weir 

H  = 

H 

Downstream  scale 

read  ?  ngs 

CD 

CD 

(2) 

(2 ) 

(3 ) 

(3) 

(4) 

(4) 

';C  CJ£ 
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: 

Superimposed  Conditions  1-1  Slope  Model  Spillway 

H2/Ef^  = _ 02  15.0  q  =  0.1*06  c.f.s./ft.  De  ■  2.07"  Run  number 


Manometer 

Computed 

Manometer 

Head 

Hea  d 

Pos i t i on 

Zero  Rdg. 

Read i ng 

h  *=  z-y 

Critical 

depth 

Remarks 

( i nches  e i ev„  ) 

(inches  eiev. 

}  (inches) 

(dimension  less ) 

A  1 

163.82 

163.68 

-O.lfi 

-0.07 

Film  #2  to  #7 

A2 

159.60 

161.12 

1.52 

0.73 

A3 

155*34 

155.90 

0.56 

0.27 

Surging 

A4 

151.08 

151.143 

0.35 

0.17 

A5 

146.86 

11*6.73 

-0-13 

-0.06 

(due  to 

A6 

142.61 

1U2.65 

o.ol* 

0.02 

jetting) 

A7 

138.39 

138.68 

0.29 

0.11* 

A8 

136.69 

136.76 

0.07 

0.03 

on  manometer 

A9 

134.98 

131*.  88 

-0*10 

-0.05 

AI0 

133.29 

133.1*6 

0*17 

0.08 

bank  8 id® 

All 

131.58 

131.98 

0.1*0 

0.19 

81 

129.89 

M 

mm 

- 

(west) 

A  12 

129*89 

129*70 

-0.19 

-0.09 

i  Cl 

129.89 

130.60 

o*?x 

0.3b 

Toe  of 

A  13 

123.19 

128.1*5 

0.26 

0.13 

1  A  14 

126  50 

125.1*3 

-1*07 

-0.52 

jump 

A  1  5 

124*74 

121*. 80 

0.06 

0*03 

A  16 

123*10 

123.50 

0.1*0 

0*19 

between 

B2 

123.10 

123.80 

0.70 

0.3b 

C2 

123. !0 

123.25 

0.15 

0.72 

37  &  B8. 

A  1 7 

121*40 

121.60 

0.20 

0.10 

B3 

121.40 

122.70 

1*30 

0.63 

Turbulence 

C3 

121*40 

122.56 

1.16 

0,56 

A  18 

1 19*70 

120.15 

0.1*5 

0.22 

to  b.0*  mark. 

B4 

1  19.70 

121.00 

1.30 

0.63 

C4 

1  19.70 

120.05 

0.35 

0.17 

A  1 9 

1 18.00 

118.10 

0.10 

0.0S 

;  B5 

1 18*00 

117.80 

-0.20 

-0.10 

C5 

1 18.00 

118.01 

0.C1 

0.00 

'  A20 

1  16*40 

116.52 

0.12 

o.c6 

B6 

i 16.40 

116.52 

0.12 

0.06 

j  C6 

1 16*40 

U7.88 

1.1*8 

0.71 

A2I 

1 14.61 

lli*.6 

-0.0 

0.00 

B7 

1 14.61 

105.1 

0.5 

0*2 

C7 

1 14.61 

116.5 

1.9 

0.9 

A22 

1 12.91 

115.2 

2.3 

1.1 

B8 

1  C8 

1 !2*9 1 

115.3 

2.1* 

1.2 

1 12.91 

115.1* 

2.5 

1.2 

A23 

111.21 

Hi*.9 

3.7 

1.8 

B9 

111.21 

101*.  8 

3.6 

1.7 

C9 

1 1 1.2! 

111*.  7 

3.5 

1.7 

A24 

109,51 

nii.3 

1*.  8 

2,3 

BIO 

109.5! 

111*.  3 

It.  8 

2.3 

CIO 

109.51 

lllt.6 

5.1 

2*5 

Beginning  of  run 

End  of 

run 

Head  over 

broad  crested  weir 

H  =  3.16 

H 

*  3.16 

Downstream 

scale  reading: 

(I  ) 

ui*.5 

(1  ) 

(2) 

111*.  8 

(2) 

; 

(3) 

115.0 

(3) 

(4) 

115.0 

(4) 

ex 


c;c;oX 


r  j 


r.o 


.  ■* 


xc 


r 


XV  * 


Q  f 

—  #  JL 


*  - 


Y*x 

V- 


I 


1 2.8 


Super  imposed  Conditions 

1:1  Slope 

Mode  1  Spi 1 Iway 

H2/Ef2  = 

d2  = 

15,0  q  = 

0«  J4.O6 

Dc  •  2.07”  Run  number  16 

y 

z 

h 

h  +  dc 

Manometer 

Computed 

Manometer 

Head 

Head 

Pos it  i  on 

Zero  Rdg* 

Read i ng 

ft  ~  z-y 

Critical  depth  Remarks 

( i nches  e I ev ,  ) 

( i nches 

©lev.  } 

( i nches ) 

Cd imens i on  1  ess ) 

A25 

107.82 

U3.5 

9*1 

2,8 

B 1  i 

107.82 

113.3 

6.0 

2.9 

Cl  1 

107.82 

lit*.  3 

6.5 

3.1 

A26 

106. 12 

113.5 

7.4 

3*6 

B 12 

106 

.  12 

113*7 

7.6 

3.7 

Jc  1 2 

106 

.  12 

m 

m 

A27 

104 

.42 

113 .9 

9.5 

1*.6 

B 13 

104.42 

113.5 

9.1 

l*.l* 

C 1 3 

104.42 

- 

_ 

• 

A28 

103 

.37 

llt*.0 

10.1* 

5.o 

814 

1 03,57 

113.5 

9.9 

4.8 

C 14 

103 

.57 

lli*.2 

10.6 

5.1 

A29 

102 

.73 

113*9 

11.2 

5.4 

iB  1 5 

102 

.73 

113*1 

11.0 

5.3 

tl  5 

102 

.73 

hi*.  3 

n.6 

5.6 

A  30 

10! 

.88 

nti.6 

12.7 

6,1 

816 

iOl 

.88 

lll*.2 

12.3 

5.9 

PI  6 

!  0 1 

.88 

m*.9 

13.0 

6.3 

A3 1 

101.03 

U5.9 

H*.9 

7.2 

i  B 1 7 

101 

.03 

115.2 

11*.2 

6.9 

Cl  7 

101 

.03 

115.8 

11*.8 

7.2 

A  32 

100.24 

118.3 

18.1 

8.7 

A  33 

116.9 

16.7 

8.1 

BI8 

115.3 

15.1 

7.3 

jci8 

116.5 

36.3 

7.9 

A  34 

116.0 

15.8 

7.6' 

B 1 9 

115.5 

15.3 

7.4 

Ip  1 9 

115.7 

15.5 

7.5 

A35 

115.3 

15.1 

7.3 

B20 

115.1* 

15.2 

7.3 

C20 

115.1* 

15.2 

7.3 

A36 

111*.  8 

H*.6 

7.1 

B2I 

Hi*. 2 

ll*.0 

6.8 

;c2i 

lHt.9 

H*.7 

7.1 

A3 1 

Ul*.i* 

ll*«2 

6.9 

B22 

113.6 

13.1* 

6.5 

IC22 

111*.  6 

H*.l* 

7.0 

[A  38 

111*.  3 

li*.l 

6.8 

iB23 

113.3 

13.6 

6.6 

|C23 

113.6 

13.1* 

6.5 

A39 

llit.2 

ll*.0 

6.8 

B24 

113.9 

13.7 

6.6 

C24 

100.24 

Hl*.2 

11*.  0 

6.8 

Beginning  of  run 

End  of  run 

Head  over 

broad  crested  weir 

H  = 

H  = 

Downstream 

scale  reading; 

(1  ) 

(1  ) 

l| 

(2) 

(2) 

IS 

(3) 

(3) 

1 

(4) 

(4) 

V 

c 


c* 


.  ft  J 


/2.S 


Superimposed  Conditions 


Ha/Ef,  = 


15.0  q  = 


1:1  Slope 
0.1|06  c.f.s./ft. 


Model  Spi  I  Iway 
Dc  *  2.07M  Run  Number 


Manometer 
Pos i t i on 

y 

Computed 

Zero  Rdg. 

( i nches  e lev, )  ( i 

7 

Ma nometer 

Read i ng 
ncr.es  eiev*) 

h 

h  «  z~y 

( i nches ) 

h  *  dc 

Head 

Critical  depth  Remarks 

(d imens i on  less  ) 

A40 

100.24 

113.9 

13.7 

606 

B25 

113.8 

13.6 

6.6 

C25 

Uiu3 

ll*.l 

6.8 

A4I 

m.2 

lit.O 

6.8 

B26 

113.8 

13.6 

6.6 

C26 

llit.3 

1U.1 

6.8 

A42 

113.7 

13.5 

6.5 

B27 

113.6 

13.1* 

6.5 

C27 

1U*.3 

llul 

6.8 

A43 

mm 

B28 

113.7 

13.5 

6.5  v 

C28 

11U.3 

li*.l 

6.8 

A44 

113.9 

13.7 

6.6 

B29 

ilU.5 

11*.3 

6.9 

C29 

llii.O 

13.8 

6.7 

A45 

ui*.o 

13.8 

6.7 

B30 

lUt.3 

ll*.l 

6.8 

C30 

11U.6 

llul* 

7.0 

A46 

11U.2 

U*.0 

6.8 

A47 

lll*.l 

13.9 

6.7 

B3I 

Ul*.l* 

llt.2 

6.9 

C3 ! 

llii.O 

13.8 

6.7 

A49 

llit.6 

lit.lt 

7.0 

B32 

Iili.5 

lit.  3 

6.9 

C32 

lll*.9 

ll*.7 

7.1 

A50 

llit.6 

U*.l* 

7.0 

A5I 

llii.9 

lit.7 

7.1 

A  52 

115.0 

U*.8 

7.2 

A53 

115.0 

11*.  8 

7«2 

A  54 

115.1 

li*.9 

7.2 

B33 

115.1 

llt.9 

7.2 

C33 

115.1 

11*.  9 

7.2 

A55 

115.1 

llt.9 

7.2 

A  56 

115.1 

lit.9 

7.2 

A  57 

115.0 

11*.  8 

7.2 

A  58 

115.0 

11*.8 

7.2 

A59 

115.1 

1 1*.9 

7.2 

A  60 

115.2 

15.0 

7.2 

A6I 

115.2 

15.0 

7.2 

A  62 

115.3 

15.1 

7.3 

A63 

! 00„24 

115.2 

15.0 

7.2 

Beg  inning  of  run 

End  of  run 

Head  over 

broad  crested  weir 

H  = 

H  = 

Downstream 

scale  readings 

(!) 

CD 

(2) 

(2 ) 

(3) 

(3) 

(4) 

(4) 

oc  :  :I 


* 


t  j; 


'  •  JR 


0 


..If  ■ 


r 

--  * 


* 

..  * 

V  ;  %  '• 


\  *  '■■ 

> 

v  *  .. 


S'*  1 

o 

-i  ■*  j 


0* 
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Superimposed  Conditions  1:1  Slope  Model  Spillway 

H2/Sf?  = °2  =  11.9"  q  °  0.1*06  c.'f.s./ft.  Ec  =  2.07"  Run  number  17 


Manometer 

Pos i t i on 

(j 

Computed 
Zero  Rdg. 
nches  e lev.  ) 

Manometer- 
Read  i  ng 
( i  nches  e  lev • ) 

Head 
h  «  z-y 
( [ nches ) 

Cr  i 
(d? 

Head 

tical  depth 
mens i on  less ) 

Remarks 

A  1 

163.82 

163. §9 

-0.13 

-0.06 

Film  #20  &  #19. 

A2 

159.60 

161.12 

1.52 

0.73 

A3 

155.34 

155.85 

0.51 

0.25 

Toe  of 

A4 

151.08 

151.1*7 

0.39 

0.19 

jump 

A5 

146.86 

11*6.75 

-0.11 

-0.05 

between 

A6 

142.61 

11*2.52 

-0.09 

-0.01; 

B9  &  B10 

A7 

133.39 

139.1*0 

0.01 

0.00 

A8 

136.69 

136.82 

0.13 

0.06 

Turbulence 

A9 

134.98 

135.00 

0.02 

0.01 

to  1*.0»  mark 

A  10 

133.29 

133.1*8 

0.19 

0.09 

and  occasionally 

1 A  1  1 

131.58 

131.88 

0*30 

0.31* 

beyond. 

B! 

129.89 

- 

- 

A  12 

129.89 

129.79 

-0.10 

-o.c5 

lCI 

129.89 

130.62 

0.73 

0.35 

!A  13 

128. 19 

128.58 

0.39 

0.19 

A  14 

126  50 

125.51 

-0.99 

-0.1*8 

No  definite 

A  1 5 

124.74 

121*.  83 

0.09 

0.01* 

surging  on 

!  A  16 

123.10 

123.36 

0.26 

0.13 

either  side. 

;B2 

123. 10 

123.76 

0.68 

0.33 

|C2 

123. 10 

123.39 

0.29 

0.U* 

Surging  seems 

A  17 

121.40 

121.61 

0.21 

0.10 

to  switch  from 

B3 

121.40 

122.60 

0.20 

0.1c 

spot  to  spot. 

1C3 

121.40 

122.56 

0.16 

0.08 

A  18 

! 19.70 

120.15 

o.U5 

0.22 

B4 

1 19.70 

120.90 

1.20 

0.58 

C4 

1 19.70 

120.10 

0.1*0 

0.19 

j  A  1 9 

1 18.00 

118.12 

0.12 

0.06 

Surges  seem  to 

B5 

1 18.00 

117.70 

-0.30 

-0.11* 

come  up 

C5 

1 18.00 

118.09 

0.09 

o.ol* 

vertically 

A20 

1 16.40 

116.55 

0.15 

0.07 

from  the  floor 

B6 

i 16.40 

116.1*5 

0.05 

0.02 

of  the  chute 

|C6 

1 16.40 

117.88 

1.1*8 

0.71 

raising  the 

A2I 

1 14.61 

nii.  1*5 

—0. 16 

-0.08 

water  level 

i  B7 

1 14.61 

ill*.  75 

0.11* 

0.07 

locally. 

:c7 

1 14.6! 

116.50 

1.89 

0.91 

A22 

! 12,91 

113.77 

0.86 

0.1*2 

B8 

! (2,91 

113.22 

0.31 

0.15 

|C8 

i 12.91 

U3.90 

0.99 

0.1*8 

A23 

111.21 

112.0 

0.8 

0  .1* 

B9 

I  !  1.2! 

111.9 

0.? 

0.3 

C9 

I  !  1.2! 

111.3 

0.1 

0.0 

A24 

109,5! 

111.6 

2.1 

1.0 

BIO 

109.51 

111.7 

2.2 

1.1 

CIO 

109.51 

m.5 

2.0 

1.0 

Beginning  of  run 

End  of 

run 

Head  over  broad 

crested  weir 

H  =  3.16 

H 

=  3.16 

Downstream  scale 

readi ng: 

(1  ) 

no.5 

(i ) 
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(2) 

110.7 
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Superimposed 

H2/Ef?  ™ 

Cond i t i ons 

d2  -ii.9  q  = 

Isl  Slope  Model  Spillway 

0.1*06  c.f.s./ft.  Do  -  2.07"  Run  number  17 

— 

y 

z 

h 

h  *  dc 

Manometer 

Computed 

Manometer 

Head 

Head 

Pos i t i on 

Zero  Rdg* 

Read i ng 

h  =  z-y 

Critical  depth  Remarks 

(i nches  a  lev, ) 

( i  nches  ©lev. ) 

( 1 nches J 

(d i mens i on  1  ess ) 

A25 

107 

.82 

110.7 

2*9 

1.1* 

B  1  1 

107 

.82 

111.1 

3.3 

1.6 

Cl  1 

107 

.82 

111.8 

U.o 

1.9 

A26 

106 

.  12 

110.1* 

h.3 

2.1 

B 12 

106 

.  12 

111.1 

5.0 

2.1* 

C 12 

106 

.  12 

mt 

mrn 

A27 

104 

.42 

110.6 

6.2 

3.0 

B 13 

104 

.42 

109.9 

5.5 

2.7 

CI3 

104 

.42 

m 

mm 

- 

A28 

103 

.37 

110.1* 

608 

3.3 

814 

103 

.57 

109.9 

6.3 

3.0 

C 14 

103 

.57 

110.1* 

6.8 

3.3 

A29 

102 

.73 

110.0 

7.3 

3.5 

1  BI5 

102 

,73 

109.7 

7.0 

3.U 

!  CI5 

102 

.73 

110.2 

7.5 

3.6 

1 A30 

101 

.88 

110.1* 

8.5 

h.l 

B 1 6 

101 

.88 

110.1* 

8.5 

l*.l 

C 1 6 

101 

.88 

111.0 

9.1 

h*h 

A3 1 

101 

.03 

112.1 

11.1 

S.h 

B 1 7 

101 

.03 

112.3 

11.3 

5.5 

C 1 7 

101 

.03 

112.1* 

11.  2* 

5.5 

A32 

100 

i.24 

115.9 

15.7 

7.6 

A33 

113.1* 

13.2 

6.1* 

B 18 

111.7 

n.5 

5.6 

I C 18 

113.0 

12.8 

e.z 

A  34 

112.1* 

12.2 

5.9 

B 1 9 

112.5 

12.3 

5.9 

C 1 9 

112.2 

12*0 

5.8 

A35 

111.1* 

11.2 

5.2; 

1  B20 

112.5 

12.3 

5.9 

C20 

112.0 

11.8 

5.7 

A  36 

HO. 6 

10.1* 

5.0 

B2I 

109.9 

9.7 

h.l 

C2I 

U1.1 

10.9 

5.3 

A3  1 

110,1* 

10.2 

h.9 

B22 

109.0 

8.8 

h.3 

C22 

110.6 

10.1* 

5.0 

A38 

110.1* 

10.2 

h.9 

B23 

109.1* 

9.2 

h.h 

C23 

109.8 

9.6 

h.6 

A39 

no.o 

9.8 

h.l 

B24 

109.9 

9.7 

h.l 

C24 

100.24 

110.3 

10.1 

2*.9 

Beginning  of  run 

End  of  run 

Head  over  broad  crested  weir 

H  = 

H  = 

Downstream  scale  reading:  (I)  (I) 

(2)  (2) 

(3)  (3) 

(4 )  (4 ) 
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C » 

c  *  c 
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-  ♦  ■ : 


V.  : 
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I*  . 

c* 
o, . 

V.  . 
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* :  > 

c  . . 


I* 
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*j.I 


Y. 
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II 


* 


II 


I3Z 


Superimposed  Conditions 


1:1  Slope 


VR?  = 

D2  =  U.9"  q  = 

0.U06  c.f.s./ft.  Dc  -  2.C7" 

Run  Number 

V 

2 

h 

h  *  dc 

Manometer 

Computed 

Manometer 

Head 

Head 

Pos  i  t  i  on 

Zero  Rdg. 

Read i ng 

h  -■  z~y  Critical  depth 

(inches  e lev0  )  ( i nches  e lev  * ) 

K i nches  )  (d 

imens i on  less ) 

A40 

100.24 

110*1 

9*9 

2*.  8 

B25 

109.7 

9.5 

2*.6 

C25 

110.0 

9.8 

2*.7 

A4I 

110.2 

10.0 

2*.8 

B26 

109.6 

9.2* 

1**5 

C26 

110.0 

9.8 

2u7 

A42 

109.5 

9.3 

2u5 

B27 

109.3 

9.1 

iwl* 

C27 

109.8 

9.6 

2*.6 

A43 

M 

M 

B28 

109.1; 

9.2 

2*.2* 

C26 

109.8 

9.6 

2**6 

A44 

109.8 

9.6 

2*.  6 

B29 

109 « 9 

9.7 

2*.  7 

C29 

109.8 

9.6 

2*.6 

A45 

110.0 

9.8 

2*.7 

B30 

110.1 

9.9 

2*.  8 

C30 

110*3 

10.1 

2*»9 

A46 

110.3 

10.1 

2*.9 

A47 

110.9 

10.7 

5.2 

B3 1 

r\' z  i 

no.S 

10.3 

5.0 

C3  1 

110.8 

10.6 

5.1 

A49 

111.4 

11.2 

5*4 

B32 

111*5 

11.3 

5.5 

C32 

111.2 

11.0 

5.3 

A  50 

111*6 

11.2* 

5.5 

A5I 

111.6 

11.1* 

5.5 

A  52 

111.6 

11.2* 

5.5 

A  53 

m.8 

11.6 

5.6 

A  54 

111.8 

11.6 

5.6 

,  B33 

m.7 

11.5 

5.6 

C33 

111.8 

11.6 

5*6 

A55 

111.9 

11.7 

5.7 

A  56 

111.8 

11.6 

5.6 

A57 

111.8 

11,6 

5.6 

A  58 

111.9 

11.7 

5.7 

A59 

111.9 

11.7 

5.7 

A60 

112.1 

11.9 

5.7 

A6I 

112.1 

11.9 

5.7 

A  62 

112.1 

11.9 

5.7 

A63 

100.24 

112. 1 

11.9 

5.7 

Beginning  of  run 

End  < 

Head  over 

broad  crested  weir 

H  = 

H  = 

Downstream 

scale  readings 

(1  ) 

(!) 
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Superimposed  Conditions  1*1  Slope  Model  Spillway 

H2/Ef2  = _ P2  «  9.6W  q  =  0 .1*05  c,f, s./ft.  Dc  ■  2 ,06»  Run  number  13 


Manometer 
Pos i t i on 

Computed 
Zero  Rdg. 

( i nches  e 1 ev .  ) 

Manometer 
Read i ng 
(inches  elev. 

Head 
b  -  z 

)  (inches) 

Head 

Critical  depth  Remarks 

(dimension  less ) 

A  1 

163.82 

163.59 

-0.13 

-0.06 

Film  #16  to  #18 

A2 

159.60 

161.12 

1.52 

0.71* 

A3 

155.34 

155.90 

0.56 

0.27 

Toe  of  jump 

A4 

151.08 

151.1*6 

0.38 

0.13 

A5 

146.86 

11*6.72 

-0.11* 

-0.07 

between 

A6 

142.61 

11*2.53 

-0.03 

-0.01 

A7 

138.39 

139.47 

0.08 

0.02* 

Bll  &  B12. 

A8 

136.69 

136.32 

0.13 

0.06 

A9 

134.98 

13l».93 

-0.05 

-0.02 

Jump 

AIO 

133.29 

133.1*8 

0.19 

0.09 

seemed 

A  1  1 

131.58 

131.92 

0.34 

0.17 

submerged 

B! 

129.89 

•m 

- 

- 

only  to 

A  12 

129.89 

129.78 

-0,11 

-o,o5 

1.0*  position. 

Cl 

129.89 

130.66 

0.77 

0.37 

A  13 

128. 19 

128.57 

0.38 

0.13 

A  14 

126  50 

125.50 

-1.0  0 

-0.1*9 

A  1 5 

124.74 

121*.  85 

0.11 

0.05 

Surges 

A  16 

123. 10 

123.38 

0,28 

O.ll* 

uniformly 

B2 

123.10 

123.76 

0.66 

0.32 

distributed. 

C2 

123, 10 

123.1*0 

0.30 

0.15 

A  17 

121.40 

121,61 

0.21 

0.10 

Turbulence 

B3 

121.40 

122.62 

0.22 

0.11 

to  2.5* 

C3 

121.40 

122,60 

0.20 

0.10 

position 

A  18 

I  19.70 

120.15 

o.i*5 

0*22 

(change 

B4 

! 19.70 

120.95 

1.25 

0.61 

of  slope 

C4 

1 19.70 

120.10 

O.liQ 

0.19 

marks  end 

A  1 9 

1 18.00 

118.10 

0.10 

0.05 

of  turb.) 

B5 

1  18.00 

117.70 

-0.30 

-0.15 

C5 

1  18.00 

118.10 

0.10 

0.05 

A20 

1  16.40 

116,58 

0.18 

0.09 

B6 

1  16.40 

116.38 

-0.02 

-0.01 

C6 

1  16.40 

117.88 

UkQ 

0.72 

A2I 

1  14.6! 

11!*.!*? 

-o.il* 

-0.07 

B7 

1  14.6! 

111*.  80 

0.19 

0.09 

C7 

1  14.6! 

116.1*9 

1.88 

0.91 

A22 

1  12,9! 

113.78 

0.8? 

0*1*2 

B8 

1  12.91 

113.30 

0.39 

0.19 

CG 

1  12.91 

113.92 

1.01 

0.1*9 

A23 

111.21 

112.02 

0.81 

0.39 

B9 

1  !  1.2! 

111.72 

0.51 

0.25 

C9 

1  1  1.2! 

111.38 

0.17 

0.08 

A24 

109.51 

110.5 

1.0 

0.5 

BIO 

109,51 

110.5 

1.0 

0.5 

CIO 

109.51 

110.3 

0.8 

O.h 

Beginning  of  run 

End  of  run 

Head  over 

broad  crested  weir 

H  =  3.15 

H  = 

3*15 

Downstream 

scale  reading: 

(1  ) 

107.5 

(i ) 

(2) 

109.0 

(2) 

(3) 

109.6 

(3) 

(4) 

109.6 

(4) 

/3+ 

Super  imposed  Conditions  1S1  Slop©  Model  Spillway 


H2/'Ef2  = 

D2  -5 

)96  q  = 

0.1*05  c.f.s./ft 

•  D<*  • 

2*06n  Run  number  iQ 

y 

Z 

h 

h  i  dc 

Manometer 

Computed 

Manometer 

Head 

Head 

Pos it i on 

Zero  Rdg, 

Read i ng 

h  ss  z-y 

Critical  depth  Remarks 

(i nches  e lev.  ) 

( i  nches  ©lev. ) 

( i nches 

)  (dimensionless) 

A25 

107 

.82 

107.9 

0.1 

0.0 

B 1  1 

107 

.82 

108.6 

0.8 

o.4 

Cl  1 

107 

.82 

109.1 

1.3 

0.6 

A26 

106 

.  12 

107.8 

1.7 

0.8 

B 12 

106 

.  12 

109.1 

3.0 

1.5 

C 1 2 

106 

.  12 

- 

A27 

104 

.42 

108.9 

4.5 

2.2 

B 13 

104 

.42 

108.0 

3.6 

1.7 

CI3 

104 

.42 

- 

• 

A28 

103 

.37 

108.5 

4.9 

2.4 

B 14 

103 

.57 

107.7 

4.1 

2.0 

CI4 

103 

.57 

108.2 

4.6 

2.2 

A29 

102 

.73 

107.3 

4.6 

2.2 

BI5 

102 

.73 

107.3 

4.6 

2.2 

Cl  5 

102 

.73 

107  J* 

4.7 

2.3 

A30 

101 

.88 

107.5 

5.7 

2.8 

BI6 

101 

.88 

107.6 

5.8 

2.8 

CI6 

101 

.88 

108.2 

6.4 

3.1 

A3 1 

101 

.03 

108.9 

7.9 

3.8 

B 1 7 

101 

.03 

109.1 

8.1 

3.9 

CI7 

101 

.03 

109.1 

8.1 

3.9 

A  32 

IOC 

i.24 

U5.5 

15.3 

7.4 

A33 

111,6 

11.4 

5*5 

B 18 

108.1 

7.9 

3.9 

!  CI8 

110.5 

10.3 

5.0 

A  34 

109.0 

8.8 

4.3 

B 1 9 

109.1* 

9.2 

4.5 

CI9 

109.0 

8.8 

4.3 

j  A35 

108.2 

8.0 

3.9 

B20 

109.7 

9.5 

4.6 

•C20 

108.8 

8.6 

4.2 

A36 

107.3 

7.1 

3.4 

B2I 

106.5 

6.3 

3*1 

C2I 

107.3 

7.1 

3.4 

A3 1 

106.8 

6.6 

3.2 

B22 

105.1* 

5.2 

2.5 

;  C22 

106.8 

6.6 

3.2 

A38 

107.0 

6.8 

3.3 

!  B23 

106.0 

5.9 

2.8 

C23 

106.1 

5.9 

2.9 

A39 

106.1* 

6.2 

3.0 

B24 

106.7 

6.5 

3.2 

C24 

100.24 

106.5 

6.3 

3.1 

Beginning  of  run  tna  or  run 

Head  over 

■ 

broad  crested  weir 

H  = 

H  = 

Downstream 

scale  reading: 

(1  ) 

(1  ) 

(2) 

(2) 

(3) 

(3) 

(4) 

(4) 
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>• 

$*.5 

5  «  b  ■ 

r  J 

p  r*  '**\  r 

0*5 

-*-*'.•* 

.  *  i  -  J. 

£  o; 

0*<  ' 

0  c 

'■  -« 

5*ro: 

5,  • 

5*  VOX 

p  #  . 

Y*5 

8*?  >x 

V-  *  * ' 

f*  b 

i  *  o 

5*Y0i 

■ .  *  «•> 

8 ,  5 

4  * 

5.0 

b.*ov  0. 

0  V 

o  ftp  r 

v. 

*  . 

1  .  *  L 

;;*c 

I.  $01 

V 

r  ■ 

I*  ,0~ 

$  V 

cOjr 

^  ;I0 

•'■»*  , 

C*  --X 

£  *  :: 

S»-1  -  • 

r  r  r 
«»  J  ..  - 

V; 

v. ; 

j . . c  x 

8*  01 

■:*cix 

c  * . " 

0*o 

o*  ox 

. 
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&•  < 

;  *  \V;X 
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c  *  • 

0*801 

0  ^  p 
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Ckr>  r 

-  * 
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V*  ox 

$•* 

6*  / 

*  c  01 

u 

i*V 
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r  c 

— *  •.._ 

8» 
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' '  *  ■  . 

I.Y 

8,ycx 

c  *o 

o  ,oc.r 
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-s,5 

,  •  *  <(  x 

4 

8 ,6 

O.c  1 

C  *C 

8,o 

o*?ci 

*  . .' 

5  *  - 

o,8oi 

•  S 

0,5 

x.o(  j 

f'  F 

S.c) 
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-  «  ■ ... 

5*8 

Y*80I 

J'*C 

5*0 

5*  8oi 

J3S 


Superimposed  Conditions  l-i  slope  Model  Spillway 


H2/Ef?  = 

°2  =  9.6"  q  = 

o.i*o5  c. 

f.S./ft. 

Dc  =  2.06'*  Run  Number 

18 

V 

7. 

K 

h  *  dc 

Manometer 

Computed 

Manometer 

Head 

Head 

Pos  i  t  i  on 

Zero  Rdg. 

Read i ng 

h  e  2-y 

Critical  depth 

Remarks 

( i nches 

e lev*  )  ( i nches  e lev  *  ’ 

( i nches ) 

(d imens i on  less ) 

A40 

1 00o24 

106.6 

6.1* 

3.1 

B25 

106.6 

6.k 

3.1 

C25 

106.6 

6.1* 

3.1 

A4I 

107.1 

6.9 

3.3 

B26 

106.  k 

6.2 

3.0 

C26 

10  6.9 

6.7 

3.3 

A42 

106.3 

6.1 

3.0 

B27 

106.2 

6.0 

2.9 

C27 

106.9 

6.7 

3.3 

A43 

.. 

B28 

106.!* 

6.2 

3.0 

C28 

106.8 

6.6 

3.2 

A44 

106.7 

6.5 

3.2 

B29 

106.6 

6.h 

3.1 

C29 

106.8 

6.6 

3.2 

A45 

107.1 

6.9 

3.3 

B30 

107.3 

7.1 

3.h 

C30 

107.0 

6.8 

3.3 

A46 

107.3 

7.1 

3.h 

A47 

107.8 

7.6 

3.7 

B3I 

107.8 

7.6 

3.7 

C3I 

107.7 

7.5 

3.6 

A49 

108.7 

8.5 

li.l 

B32 

109.0 

8.8 

k.3 

C32 

108*5 

8.3 

ii.O 

A50 

109.1 

8.9 

h.3 

A5I 

109.3 

9.1 

h.k 

A  52 

109.  h 

9.2 

if.  5 

A53 

109.6 

9.h 

if.  6 

A  54 

109.6 

9.U 

U.  6 

,  B33 

109.8 

9.6 

If.  7 

C33 

109.6 

9.  h 

if.  6 

A55 

109.7 

9.5 

if.6 

A  56 

109.7 

9.5 

if. 6 

A57 

109.6 

9.h 

if.6 

A  58 

109.7 

9.5 

if.6 

A59 

109.7 

9.5 

if.6 

A  60 

109.8 

9.6 

if. 7 

A6 1 

109.9 

9.7 

if. 7 

A  62 

109.8 

9.6 

if.  7 

A  63 

100*24 

109.9 

9.7 

U  .7  , 

Beginning  of  run 

End 

of  run 

Head  over 

broad  crested  weir 

H  = 

H  = 

Downstream 

scale  readings 

(!) 

(!) 

107.5 

(2) 

(2 ) 

109.0 

(3) 

(3) 

109.6 

(4) 

(4) 

109.6 

(K£ 


ft 


» 


.r  8  ^ 


/3<S 


Superimposed  Conditions 

1:1 

Slope 

Mode  1  Sp i  1  1  way 

H2/Ef2  = 

D2  -  8.3” 

q  =  0.1*09  c. 

f. s#/ft#  Dc  m 

2.08,,  Run 

number  2$ 

Manometer 

Computed 

Manometer 

He -id 

Head 

Pos  i  t  i  on 

Zero  Rdg. 

Read i ng 

h  z-y 

Critical  depth  Remarks 

(inches  e 1 ev . 

)  (inches  elev 

#)  (Inches) 

(d 1  mens i on  1  ess ) 

A  1 

163,82 

163.70 

-0.12 

-0.06 

Toe  of 

A2 

159.60 

161.05 

1.1*5 

0.70 

jump  at 

A3 

155.34 

155.91 

0.57 

0.27 

B13. 

A4 

151.08 

151.U3 

0.35 

0.17 

A5 

145.86 

11*6.70 

-0.16 

-0.08 

Very  little 

A6 

142.61 

11*2.58 

-0.03 

-0.01 

submergence 

A7 

133.39 

139.37 

-0.02 

-0.01 

A8 

136.69 

136.76 

0*07 

0.03 

End  of 

A9 

134.98 

13i*.90 

"*0*08 

-o.oi* 

jump  2.51 

A  10 

133.29 

133.50 

0.21 

0.10 

to  3*0* 

All 

I'  r-\  1 

131.58 

131.85 

0,27 

0.13 

past  hinge • 

' Bl 

A  12 

129.89 

129.89 

129.75 

-0.11* 

-0.07 

(change  of 
slope) 

j  Cl 

129.89 

130.52 

0.63 

0.30 

1;  A  13 

123.19 

128.58 

0.39 

0.19 

1  A  14 

126  50 

125.1*5 

-1.05 

-0.50 

A  15 

124.74 

12U.85 

0.11 

0.05 

A  !  6 

123. 10 

123-32 

0.22 

0.11 

B2 

S23. 10 

123.75 

0.65 

0.31 

’  C2 

123. !C 

123.1*2 

0.32 

0.15 

A  1 7 

121.40 

121.52 

0.12 

0.06 

j  B3 

121.40 

122.52 

1.12 

0.51* 

i  C3 

121.40 

122.56 

1.16 

0.56 

'  A  18 

1 19.70 

120.10 

0.1*0 

0.19 

1  B4 

1 S  9.70 

120.36 

1.16 

0.56 

i  C4 

I  19.70 

119.95 

0.25 

0.12 

A  1 9 

1 18.00 

118.08 

0.08 

o.oi* 

B5 

I  18.00 

117.65 

-0.35 

-0.17 

1  C5 

1 18.00 

U8.05 

0.05 

0.02 

A20 

1  16.40 

U6.52 

0.12 

0.06 

B6 

1 16.40 

116.33 

-0.02 

-0.01 

1  C6 

1  16.40 

117.92 

1.52 

0.73 

A2I 

1 14.61 

11U.29 

-0.32 

-0.15 

B7 

1 14.61 

111*.  70 

0.09 

o.ok 

C7 

1  14.6! 

116.1*0 

1.79 

0.86 

A22 

1 12,91 

113.80 

0.39 

0.1*3 

i  B8 

:  CG 

1 12.91 

113.20 

0,29 

0.1U 

1 12.91 

113.65 

0.71* 

0.36 

A23 

I  1  1 .21 

112.00 

0.79 

0.38 

B9 

1  1  1.2! 

111.62 

0.1*1 

0.20 

C9 

1 1 1.21 

111.3? 

0.16 

0.08 

A24 

109.51 

110.52 

1.01 

0.k9 

BIO 

109.51 

110.52 

1.01 

0.1*9 

CIO 

109.51 

110.18 

0.6? 

0.32 

Beginning  of  run 

End  of  run 

Head  over 

i 

broad  crested  wei 

r  H  =  3.17 

H  = 

3*17 

Downstream 

scale  reading: 

(1  ) 

105.0 

(1 ) 

(2) 

108.0 

(2) 

/J7 


Superimposed  Conditions 

1:1 

Slope 

Mode  1  Sp i 1 1  way 

!  H2/Ef2  = 

d2  - 

8.3"  q  = 

0.ii09  c  .f  *  s 

./ft.  Do  -  2. 

,08" 

Run  number  ^.9 

y 

z 

h 

h  *  d  q 

Manometer 

Computed 

Manometer 

Head 

Head 

Pos i t i on 

Zero  Rdg, 

Read i ng 

h  -  z-y 

Cri 

itical  depth  Remarks 

|  £ 

( i nches  a  lev . ) 

( i nches  ©lev 

)  (inches) 

(d imens i on  1  ess  ) 

A25 

107 

.82 

107.70 

-0.12 

-0.06 

B 1  1 

107 

.82 

108. 52 

0.70 

0 .3h 

j  Cl  1 

107 

.82 

108.92 

1.10 

0.53 

1  A26 

106 

,  12 

106.26 

0.1U 

0.07 

BI2 

1 06,  12 

107.63 

1.56 

0.75 

i  C 12 

106 

.  12 

m 

- 

A27 

104 

.42 

106.6 

2.2 

1*1 

B 13 

104 

.42 

105.9 

1*5 

0.7 

C 13 

104 

.42 

- 

- 

A28 

103 

.37 

106.9 

3*  3 

1*6 

B 14 

103 

.57 

106.0 

2.U 

1.2 

C 14 

103 

.57 

106.5 

2.9 

l.k 

|A29 

102 

.73 

105.6 

2.9 

l*h 

IBI5 

102 

.73 

lo5.lt 

2*7 

1.3 

!CI5 

102 

.73 

105.7 

3-0 

Uk 

A30 

101 

.88 

105.5 

3.6 

1.7 

B 1 6 

101 

.88 

105.9 

U.o 

1.9 

C 1 6 

101 

.88 

106.6 

h.l 

2.3 

A3  1 

101 

.03 

106.2 

5.2 

2.5 

B 1 7 

101 

.03 

107.0 

6.0 

2.9 

C 1 7 

10! 

.03 

106.5 

5*5 

2.6 

A  32 

100 

i,24 

116.9 

16.7 

8.0 

A33 

109.9 

9.7 

h.l 

B 18 

ioU.x 

3*9 

1.9 

C 1 8 

108.  u 

8.2 

3.9 

IA34 

106.5 

6.3 

3.0 

BI9 

107.2 

7.0 

3.h 

C 1 9 

106.4 

6.2 

3.0 

'A35 

105.7 

5*5 

2.6 

B20 

108.5 

8.3 

h.o 

C20 

106.3 

6.6 

3.2 

A  36 

10U.3 

h.& 

2.2 

B2I 

103.6 

3.h 

1.6 

C2I 

10U.9 

h.l 

2*3 

A3 1 

ioU.lt 

h.2 

2.0 

B22 

102.3 

2.1 

1*0 

C22 

10U.U 

h.2 

2.0 

A38 

10U.9 

h.l 

2.3 

B23 

103.6 

3.h 

1.6 

C23 

103.3 

3.6 

1.7 

A39 

10U.1 

3.9 

1.9 

B24 

10U.6 

2.1 

C24 

100.24 

10U.3  o  .  .  U.l 

Beginning  or  run 

2.0  c  w  x 

End  of  run 

Head  over 

broad  crested  weir 

H  = 

H  = 

Downstream  scale  reading: 


(I  ) 
(2) 

(3) 

(4) 


(I  ) 
(2) 

(3) 

(4) 


oC 


Cv*' 


v,-- 


v*.: 

i*- 


±« 


Superimposed  Conditions  1:1  Slope  Model  Spillway 

l^/^f 2  ~  _ ^2  ~  8.3  q  ~  0.409  c.f.s./rt*.  Dc  ■  2.0811 _ Run  Number  19 


Manometer 
Pos i t i  on 

y 

Computed  Manometer 

Zero  Rdg.  Reading 

(inches  e lev, ) ( I nches  elev.) 

ft 

(j 

(i nches ) 

h  *  d 

Head 

Cr  1  i ca 1  depth 
(d imens i on  less ) 

A40 

100.24  10l**6 

4*4 

2.1 

B25 

10U.S 

4.3 

2.1 

C25 

ioii.5 

4.  3 

2.1 

A4I 

105.2 

5.0 

2.4 

B26 

ioU.5 

4.3 

2.1 

C26 

105.2 

5.0 

2.4 

A42 

10U.3 

4.1 

2.0 

B27 

10U.3 

.  4.1 

2.0 

C27 

105.0 

4.8 

2.3 

A43 

m 

B28 

101*.  3 

4.1 

2.0' 

C26 

10l*.9 

4.7 

2.3 

A44 

10U.6 

4.4 

2.1 

B29 

10l*.9 

4.7 

2.3 

C29 

105.1 

4.9 

2.4 

A45 

105.1* 

5.2 

2.5 

B30 

105.6 

5.4 

2.6 

C30 

105.6 

5.4 

2.6 

A46 

105.9 

5.7 

2.7 

A47 

106.5 

6.3 

3.0 

B3I 

106.1* 

6.2 

3.0 

C3I 

106.3 

6.1 

2.9 

A49 

107.5 

7.3 

3.5 

B.32 

107.5 

7.3 

3.5 

C32 

107.1* 

7.2 

3.5 

A50 

107.8 

7.6 

3.7 

A5I 

108.1 

7.9 

3.3 

A  52 

108.0 

7.8 

3.7 

A  53 

108.2 

8.0 

3.8 

A  54 

108.3 

8.1 

3.9 

.  B33 

108.1* 

8*2 

3.9 

C33 

108.3 

8,1 

3.9 

A55 

108.1* 

8.2 

3.9 

A  56 

108.1* 

8.2 

3.9 

A  57 

108.1* 

8,2 

3.9 

A58 

108.1* 

8.2 

3-9 

A59 

108.1* 

8,2 

3.9 

A  60 

108.1* 

8.2 

3.9 

A6I 

108.5 

8.3 

4.0 

A62 

108.5 

8.3 

4.0 

A63 

1 00»24  108*4 

8.2 

3.9 

Beg 

inning  of  run 

End  of  run 

Head  over 

broad  crested  weir  H  = 

H  = 

Downstream 

sea le  read i ngs  ( 1  ) 

Cl ) 

(2) 

(2 ) 

Remarks 


*  * 


0 »  c. »  -  *  - 


/S9 


Superimposed  Conditions  1:1  Slope  Model  Spillway 

H2/Ef2  = _ 02  -  7.0  q  =  0.1*09  c.f.s./ft.  IV  ■  2.08'»  Run  numher  20 


Manometer 
Pos  i  t  i  on 

Computed 
Zero  Rdg. 
(inches  elev. 

A  1 

163,82 

A2 

159.60 

A3 

155.34 

A4 

151.08 

A5 

146.86 

A6 

142.61 

A7 

133.39 

A3 

136.69 

A9 

134.98 

AI0 

133.29 

A  1  1 

131.58 

IB! 

129.89 

A  12 

129.89 

Cl 

129.39 

A  13 

123.19 

A  14 

126  50 

A  1  5 

124.74 

A  1 6 

123. 10 

B2 

123. ID 

iC2 

123. 10 

A  17 

121.40 

B3 

121.40 

|  C3 

121.40 

A  18 

1 19.70 

j  B4 

1 S  9.70 

;C4 

1  19.70 

|  A  19 

1 18.00 

B5 

1 18.00 

jC5 

1 18.00 

A20 

1  16.40 

B6 

I  16.40 

!C6 

I  16.40 

A2I 

I  14.61 

B7 

1  14.6! 

C7 

1  14.6! 

A22 

1  12.91 

B8 

1  12.9! 

C8 

1 12.91 

A23 

111.21 

B9 

I  !  1.2! 

C9 

111.2! 

A24 

109,51 

BIO 

109,5! 

CIO 

i 

109.51 

Head  over 

broad  crested  weii 

Downstream  scale  reading: 


Manometer 

Head 

Read i ng 

h  «  z-y 

(inches  elev 

(inches) 

-0.13 

161.02 

1.1*2 

155.92 

0.58 

151.1*2 

0.31* 

11*6.70 

-0.16 

ll*2.6o 

-0.01 

139.1*0 

1.01 

136.76 

0.07 

134.91 

-0.07 

133.56 

0.27 

131.91 

0.33 

129.76 

-0.13 

130.52 

0.63 

128.60 

0.1*1 

125.1(5 

-1.05 

121*.  85 

0.11 

123.35 

0.25 

123.75 

0.65 

123.1*7 

0.37 

121.55 

0.15 

122.50 

1.10 

122.60 

1.20 

120.12 

0.1*2 

120.88 

1.18 

120.07 

0.37 

II8.10 

0.10 

117.6? 

-0.33 

118.01 

0.01 

116.51* 

0.11* 

116.33 

-0.07 

117.90 

1.50 

lll*.30 

-0.31 

llii.75 

0.14 

116.1*5 

1.84 

113.88 

0.97 

113.21 

0.30 

113.70 

0.79 

112.10 

0.8? 

111.67 

0.1*6 

111.36 

0.15 

110.65 

1.14 

110.58 

1.07 

110.18 

0.67 

Begi 

inning  of  run 

H  = 

3*rT 

(1  ) 

102.0 

(2) 

106.5 

(3) 

107.0 

(4) 

107.0 

Head 

Critical  depth 
(d imension less ) 

Remarks 

-0.06 

0.68 

Film  #13 

0.28 

0.16 

&  #14. 

-0.08 

0.00 

0.49 

0.03 

-0.03 

0.13 

0.16 

-0.06 

0.30 

0.20 

-0.50 

o.o5 

0.12 

0.31 

0.18 

0.07 

0.53 

0.58 

0.20 

0.57 

0.18 

0.05 

-0.16 

0.00 

0.07 

-0.03 

0.72 

-0.15 

0.07 

0.38 

0.1*7 

0.11* 

0.38 

0.1*3 

0.22 

0.07 

0.55 

o.5i 

0.32 

End  of  run 

H  =  3.17 

(I  ) 

(2) 

(3) 

(4) 


:•(  c 


14-0 


Superimposed 

Cond it i 

ons 

1:1  Slope 

Mode  1  Spi 1 Iway 

H2/Ef2  = 

°2  =7.0"  9  “ 

0#U09  c.f.s./ft. 

»  2.08”  Run  number 

_ LL. 

20 

y 

z 

h 

h  +  dc 

Manometer 

Computed 

Manometer 

Head 

Head 

Pos i + i on 

Zero  Rdg. 

Read i ng 

h  =  z-y 

Critical  depth 

Remarks 

(i nches  e  lev,  ) 

( i  nches  e  1  ev . ) 

( I nches ) 

(d i mens i on  I  ess ) 

A25 

107 

.82 

107.82 

0.00 

0.00 

Toe  of  jump 

B 1  i 

107 

.82 

108.58 

0.76 

0.37 

CM 

107 

.82 

108.92 

1.10 

o.53 

at  hinge 

A26 

106 

.  12 

106.1*0 

0.28 

0.13 

B 12  • 

106 

.  12 

107.75 

1.63 

0.76 

line. 

!  C 12 

106 

.  12 

m 

mm 

A27 

104 

.42 

105.97 

1.55 

0.75 

No  submergenc 

B 13 

104 

.42 

105.00 

0.58 

0.28 

CI3 

104 

.42 

— 

- 

A28 

103 

.37 

105.28 

1.71 

0.82 

B 14 

103 

.57 

101+.22 

0.65 

0.31 

'  CI4 

103 

.57 

101*.  78 

1.21 

0.58 

:A29 

102 

.73 

103.05 

0.32 

0.15 

j  B 1 5 

102 

.73 

102.93 

0.20 

0.10 

Cl  5 

102 

.73 

103.1*0 

0.67 

0.32 

A30 

101 

.88 

102.78 

0.90 

0.1*3 

1  BI6 

101 

.88 

103,30 

1.1*2 

0,68 

Cl  6 

101 

.88 

101*.  38 

2.50 

1.20 

|A3 1 

101 

.03 

102.5 

1.5 

0.7 

B 1 7 

101 

.03 

101*.  2 

3.2 

1.5 

1 C 1 7 

10! 

.03 

103.5 

2.5 

1,2 

A  32 

100 

i.24 

118.3 

18.1 

8.7 

;  A33 

106.3 

6.1 

2.9 

B 1 8 

- 

m* 

j !  C 1 8 

10l*.l 

3.9 

1.9 

A  34 

103.0 

2.8 

1.3 

BI9 

ioi*.5 

h.3 

2  a 

:ci9 

103.1 

2.9 

i.k 

|A35 

102.8 

2.6 

1.2 

B20 

107.7 

7.5 

3.6 

C20 

iol*.5 

U.3 

2a 

!  A36 

102.2 

2.0 

1.0 

B2I 

100.5 

0.3 

oa 

C2I 

102.3 

2.1 

1.0 

A3  1 

101.9 

1.7 

0.8 

,  B22 

** 

mm 

C22 

101.8 

1.6 

0.8 

A33 

102.9 

2.7 

1.3 

B23 

100.5 

0.3 

0.1 

!  C23 

101.7 

1.5 

0.7 

A39 

101.9 

1.7 

0.8 

B24 

102.8 

2.6 

1.2 

C24 

iOC 

).24 

102. h 

2.2 

ia 

Beginning  of  run 

End  of 

run 

1  Head  over  broad  crested  weir 

H  = 

H  = 

Downstream  scale  reading: 

(1  ) 

Cl  ) 

(2) 

(2) 

0  c . sJ 

*  *  •  ■*  •*  .  .  * 


'.,.0  CC'i 
3  [  . 

.  ofiil 

&o . .  ol 


i  '  x  . 

i. 

in 

Vf 

cY , . 

-  *  ■■  j: 

to- 

01<ji 

2  .  .  1 

V  * 

V-  o  *  ■.  • 

*  . 

* 

v  '±\  r 

V.  *  — 

llVl-L 

**■ 

** 

0  i  * 

Y  .,11 

J 

■■  '  .  * 1 

■  .  '  j. 

— 

«. 

: :  . 

|T  r 

—  ;  *-•- 

i.i ) r 

2c»i 

CO  »  v 

co  . ,  s  r 

j. 

0*0 

XI*  I 

i' . 

C-j  + 1  > 

2C»,. 

1  .  UI 

\  I. 

v.  1’  . ... 

21.111 

g 

Vl  fj 

V,! 

*  '  - 

0  ■  ■•*  - 

o Y . SOI 

. 

C:1  r 

— >  *  -  ■ 

V ,  .  *  . 1  '1 

v'i  o 

J-  *J 

r  4,  :• 

oC , ill 

;>  ^ 

0  • 

O.lll 

C  t>  *:;- 

S  *  ■  ill 

2  .1 

<51 »  - 

'*011 

I*.  1 

C..  *  •  J 

,  *  - 

r  .'v 

-  * 

o-  ( X 

** 

0.0 

1*4  j: 

■  o «- 

on 

(  nix 

•'  * 

’>  no 

*- 

r>  Q 

X.?  01 

1,0 

o  *  s 

,  ll  ll 

* 

0*  ' 

,0  1  J 

i.r 

On 

<.*  ;  J. 

«  jL 

0*1 

2,201 

in 

X,i 

0,1 

jfc.s 

■  ona 

„  , 

V.I 

1*2,  1 

M* 

.  *» 

«* 

C;  * . : 

,.,XH 

£*i 

V.s 

0*11 

* 

C  «  V . 

Ss  *  ii’  X- 

i  * . 

5.1 

i.i  1 

-  * 

y. 

01.  01 

S'. I 
-  *-L 

4  P 

-•  *  * 

m 

g.scj: 

,  1;  .j 

Superimposed  Conditions 

lsl 

Slope 

Mode  1  Sp i 1 Iway 

H2/Ef?  = 

u2  = 

7.0  q 

=  0.U09  c.f. s./ft.  Dc  -  2.08» 

Run  Number  20 

V 

2 

h 

h  *  dc 

Manometer 

Computed 

Manometer 

nfro  Ci  _ 

Head 

Pos i t i  on 

Zero  Rdg. 

Read i ng 

h  -  y  Cri 

tical  depth  Remarks 

(inches  elev« 

) ( i nches  e lev* ) 

(inches)  (dimensionless) 

A40 

1 00c 24 

102.8 

2.6 

1.2 

B25 

102.8 

2.6 

1.2 

C25 

102.6 

2.1* 

1.2 

A4I 

103*7 

3.5 

1.7 

B26 

102.6 

2.1* 

1.2 

C26 

103.5 

3.3 

1.6 

A42 

102.6 

2.1* 

1.2 

B27 

102.3 

2.1 

1.0 

C27 

103*4 

3.2 

1.5 

A43 

- 

•4 

« 

B28 

102.  It 

2.2 

1.1* 

C28 

103.  1* 

3.2 

1.5 

A44 

103.2 

3.0 

loh 

ll  829 

103.5 

3o3 

1.6 

C29 

103.6 

3.1* 

1.6 

A45 

lOt.O 

3-8 

1.3 

B30 

10l*.l 

3.9 

1-9 

C30 

10lt.2 

4-0 

1.9 

A46 

iol*.5 

ho3 

2.1 

A47 

10k  >9 

h.7 

2.3 

B3I 

105.0 

lu8 

2.3 

C3! 

1 

101*.  7 

U.5 

2.2 

A49 

105.9 

5.7 

2-7 

B32 

106.1* 

6.2 

3.0 

C32 

3.05.3 

5.6 

2.7 

A  50 

106.1* 

6.2 

3-0 

A5I 

106.7 

6.5 

3.1 

A  52 

106.9 

6.7 

3.2 

A53 

107.0 

6.8 

3-3 

'  A  54 

107.1 

609 

3.3 

B33 

107.1 

6.9 

3.3 

C33 

107.1 

6.9 

3-3 

A55 

107.1 

6.9 

3-3 

A  56 

107.2 

7.0 

3-1* 

A57 

107.2 

7-0 

3.U 

A  58 

107.2 

7-0 

3.U 

A59 

107.1 

6.9 

3-3 

A60 

107.2 

7-0 

3.1* 

!  A6I 

107.2 

7-0 

3.1; 

A  62 

107.2 

7.0 

3.1* 

A  63 

100*24 

107.2 

7.0 

3-1; 

Beginning  of  run  End  of  run 


Head  over  broad  crested  weir 

H  = 

H  = 

Downstream  scale  readings 

(1  ) 

(!) 

(2) 

(2 ) 

(3) 

(3) 

(4) 

(4) 

!' 


DC;  o  I 


/*2 


Superimposed 

Cond i t i ons 

1:1  Slope 

Mode  1  Sp i  1  Iway 

H2/Ef2  = 

02  35-3  P 

=  0.616  c.f 

»s/ft  Dc  = 

2*72n  Run 

number 

21 

Manometer 

Computed 

Manometer 

Head 

Head 

Position 

Zero  Rdg. 

Read i ng 

h  =  z-y 

Cr i t ica 1  depth 

Remarks 

( i nches  e lev.  ) 

v  nches  e  lev. 

)  (inches) 

(d i mens i on  less ) 

A  1 

163.62 

16JJ85 

0.03 

0.01 

Toe  of  jump 

A2 

159.60 

161.25 

1665 

0.61 

at  A9 

A3 

155.34 

156.00 

0.66 

0.24 

A4 

151.08 

151.70 

0.62 

0.23 

Turbulence  from 

;  A5 

146.86 

146. 80 

-0.06 

-0.02 

4.0*  £0  3.0*  marks 

A6 

142.61 

142.45 

-0.16 

-0.06 

A7 

133.39 

159.90 

1.51 

0.55 

Jetting  along  one 

A8 

136.69 

136.95 

0.26 

0.10 

side  caused  pressu: 

A9 

134.98 

155.7 

0.87 

0.5 

difference  from 

AIO 

133.29 

136.2 

2.90 

1.1 

-§*’  to  1"  between 

All 

131.58 

155.9 

4.5 

1.6 

B  &  C  manometers 

B 1 

129.89 

- 

A  12 

129.89 

155.2 

5.5 

1.9 

With  jet  on  B 

i|  Cl 

129.89 

155.5 

5.6 

2.1 

side  C  readings 

A  14 

128.19 

155.0 

6.8 

2.5 

were  about  2JI 

126  50 

154.5 

7.8 

2.9 

high  from  Al6 

A  1 5 

124.74 

154.0 

9.5 

5.4 

to  A25  then 

A  16 

B2 

123. 10 

154.5 

11.2 

4.1 

B  readings  be¬ 

123.10 

135.0 

11.9 

4.4 

come  high  from 

C2 

123. !0 

154U 

n.o 

4.0 

A25  to  B25. 

A  17 

121.40 

154.2 

12.8 

4.7 

i  B3 

121.40 

155.1 

15.7 

5.0 

From  B25  to  A63 

C3 

121.40 

154.2 

12.8 

4.7 

surging  has  no 

A  18 
!  B4 

1 19.70 

154.2 

14.5 

5»5 

effect. 

1 19.70 

154.9 

15.2 

5.6 

C4 

1 19.70 

154.5 

14.6 

5.4 

A  1  9 

1 18.00 

154.4 

16.4 

6.0 

85 

i 18.00 

154.6 

16.6 

6.1 

i  C5 

1 18.00 

154.2 

16.2 

6.0 

A20 

1  16.40 

154.5 

18.1 

6.7 

B6 

1 16.40 

154.7 

I8.3 

5.7 

C6 

1  16.40 

154.6 

18.2 

6.7 

A2I 

1  14.61 

154.5 

19.9 

7.5 

B7 

1  14.61 

154.8 

20.2 

7.4 

07  ' 

1 14.61 

154.4 

19.8 

7.5 

A22 

1 12.9! 

154.5 

21.6 

7.9 

88 

1 12.91 

154.7 

21.8 

8.0 

j  C8 

1 12.9! 

154.5 

21.6 

7.9 

A23 

111.21 

154.6 

23.4 

8.6 

B9 

1  1  1 .2! 

134.8 

23.6 

8.7 

;  C9 

111.21 

154.7 

23.5 

8.6 

A24 

109.51 

154.8 

25.5 

9.5 

BIO 

109.51 

154.6 

25.5 

9.5 

CIO 

109.51 

154.7 

25.2 

9.5 

Beginning  of  run 

End  o-f 

•  run 

Head  over  br 

1 

oad  crested  weir 

H  = 

4.16 

H  = 

4.16 

Downstream  scale  reading: 

(1  ) 

136.0 

(1  ) 

(2) 

155.8 

(2) 

(3) 

155.7 

(3) 

' 

(4) 

155.6 

(4) 

I 


A 


v.:  ..*> ova;.; 


’C:OA  oJ-  niO'.:fi 

...  ■ 


/43 


Super  imposed  Conditions 


H2/Ef2  ° 


Manometer 
Pos i t i on 


D- 


35.3  q  = 


1:1  Slope 
0.616  c.f.s./ft 


2.72” 


Mode  I  Sp i  I  I  way 
Run  number  21 


Computed 
Zero  Rdg, 


Manometer 
Read i nq 


h 

Head 


h  4  d( 
Head 


Critical 


(i nches  3  lev  k ) 

( i nches  £ 

lev.)  (inches) 

(dimens 

A25 

107 

.82 

134-7 

26.9 

9.9 

B 1  1 

107 

.82 

135.1 

27.3 

10.0 

Cl  1 

107 

.32 

134.9 

27.1 

10.0 

A26 

106 

.  12 

134.8 

28.7 

10.5 

B 12 

106 

.  12 

134.9 

28.8 

10.6 

C 1 2 

106 

.  12 

mm  rnm 

A27 

104 

.42 

135.1 

30.7 

11.3 

BI3 

104 

.42 

135.0 

30.6 

11.2 

C 1 3 

104 

.42 

i  A28 

103 

.57 

135.1 

31.5 

11.6 

BI4 

103 

.  57 

135.1 

31.5 

11.6 

A29 

103 

102 

.57 

.73 

155.6 

155.5 

32.0 

32.6 

11.8 

l^ao 

|j  B 1 5 

102 

.  73 

135.2 

32.5 

12.0 

i  Cl  5 

102 

.73 

136.0 

33.3 

12.2 

A30 

101 

.88 

155.6 

33.7 

12.4 

BI6 

101 

.88 

155.6 

33.7 

12.4 

;  CI6 

101 

.88 

136.1 

34*2 

12.6 

A3 1 

B 1 7 

101 

101 

.03 

.03 

136.1 

135.8 

35.1 

34.8 

12.9 

12.8 

Cl  ? 

101 

.03 

136.6 

35.6 

13.J 

A32 

100 

i.24 

136.4 

36.2 

13.3 

A33 

136.4 

36.2 

13.3 

B 1 8 

136.0 

35.8 

13.2 

C 1 8 

137.3 

37.1 

13.6 

A34 

1  M  r\ 

136.0 

35.8 

13.2 

135.9 

35.7 

13a 

r  o 

137.1 

36.9 

13.6 

A35 

135.8 

35.6 

13a 

i  B20 

136.0 

35.8 

15.2 

C20 

A 

136.9 

36.7 

13.5 

l\DO 

DO  1 

135.8 

35.6 

13a 

bZ  1 

f 

135.7 

35.5 

13a 

A3 

136.5 

36.3 

13.3 

nD  1 
!  R99 

135.6 

35.4 

13.0 

D  l.£. 

099 

135.6 

35.4 

13.0 

A 

136.3 

36.1 

13.3 

B23 

135.5 

35.3 

13.0 

C23 

135.4 

35.2 

12.9 

A39 

135.3 

35a 

12.9 

B24 

135.8 

35.6 

13a 

!  C24 

100.24 

135.3 

135.7 

35a 

Beg i nn i ng^Sf ^run 

12.9 

13a 

depth 
>n !  ess ) 


Remarks 


End  of  run 


H  = 


Downstream  scale  reading: 


(I  ) 
(2) 

(3) 

(4) 


(I  ) 
(2) 

(3) 

(4) 


O' 


DO  do  Lti 

'  :  ...■ 


Superimposed  Conditions 

H2/Ef?  =  °2  =  35.3  q  = 

1:1  Slop* 
0.616  c.f.s/ft 

Pc_=  2.72" 

Model  Spi 1 Iway 

Run  Number  21 

V 

h 

h  ■§•  d 

Manometer 

Computed 

Manometer 

Hea  d 

Head0 

Pos  i  t  i  on 

Zero  Rdg. 

Read  S  ng 

h  *  s-y 

Critical  depth  Remarks 

(inches  e  lev. )  ( i  riches  eiev.) 

Ci nches ) 

Cd imens i on  less ) 

A40 

100.24 

135.1 

34.9 

12.8 

B25 

135.1 

34.9 

12.8 

C25 

135.1 

34.9 

12.8 

A4I 

135.1 

34.9 

12.8 

B26 

135.2 

35.0 

12.9 

C26 

135.1 

34.9 

12.8 

A42 

135.0 

34.8 

12.8 

B27 

134.9 

34.7 

12.8 

C27 

135.1 

54.9 

12.8 

A43 

— 

— 

— 

B28 

134.6 

34.4 

12.6  * 

C28 

135.1 

35.0 

12.9 

A44 

134.7 

34.5 

12.7 

B29 

135.0 

34.8 

12.8 

C29 

135.0 

34.8 

12.8 

A  45 

135.0 

34.8 

12.8 

B30 

134.9 

34.7 

12.8 

C30 

135.2 

35.0 

12.9 

A46 

134.9 

34.7 

12.8 

A47 

135.1 

34.9 

12.8 

B3I 

135.1 

34.9 

12.8 

C3! 

134.9 

34.7 

12.8 

A49 

135.3 

35.1 

12.9 

B32 

135.2 

35.0 

12.9 

C32 

I35.3 

35*1 

12.9 

!  A50 

135.4 

55.2 

12.9 

A5I 

135.3 

35.1 

12.9 

A  52 

135.2 

35.0 

12.9 

A  53 

135.3 

35.1 

12.9 

|  A  54 

135.5 

35.3 

13.0 

B33 

135.5 

35.3 

130. 

C33 

135.5 

35.3 

13.0 

A55 

135.5 

35.3 

13.0 

A  56 

135.4 

35.2 

12.9 

A57 

135.4 

35.2 

12.9 

A  58 

135.4 

35.2 

12.9 

A59 

135.4 

35.2 

12.9 

*60 

135.6 

35.4 

13.0 

A6I 

135.4 

35.2 

12.9 

!  A  62 

135.5 

35.3 

13.0 

A63 

100.24 

135.4 

35.2 

12.9 

Beginning  of  run 

End  of  run 

Head  over 

broad  crested  weir 

H  - 

H  = 

Downstream  scale  reading; 


C!  ) 
(2) 
C3) 
(4 ) 


CD 

(2) 

(3) 

(4) 


156.0 

135.9 

135.8 

135.7 


/+S 


j Superimposed  Conditions 

:  H2/Ef2  = °2  «  21.0" 


Manometer 
1  Position 


A  1 

163,82 

A2 

159,60 

A3 

155,34 

A4 

151,08 

A5 

146.86 

A6 

142,61 

A7 

i38.39 

A8 

136.69 

A9 

134.98 

AIO 

133.29 

A  1  1 

131.58 

B! 

129.89 

A  12 

129.89 

MCI 

129.89 

Ja  13 

128. 19 

A  14 

126  50 

A  15 

124.74 

A  16 

123,  10 

B2 

123.10 

C2 

123. ! 0 

A  17 

121.40 

B3 

121.40 

}fC3 

121.40 

A  18 

! 19.70 

B4 

1 19.70 

C4 

I  19.70 

A  19 

1 18.00 

B5 

1 18.00 

€5 

1 18.00 

A20 

1  16. *0 

B6 

1 16.40 

C6 

I 16.40 

A2I 

1 14.61 

B7 

1 14.61 

C7 

1 14.6! 

A  22 

1 12.91 

B8 

1 12.91 

P 

1 12.91 

A23 

111.21 

B9 

111.2! 

C9 

111,21 

A24 

109.5! 

BIO 

109.51 

i  CIO 

109.51 

1:1  Slope 
0.618  c.f.s/ft 


2.72" 


Mode  I  Sp i I  I  way 
Run  number 


22 


Computed 
Zero  Rdg. 

( inc h es  elev.  ) 


Manometer 
Read i ng 


Head 


Head 


Critical  depth 


Remarks 


'Head  over  broad  crested  weir 
Downstream  scale  reading: 


; inches  elev. 

)  (inches) 

(d i mens i on  1  ess ) 

165-75 

-0.07 

-0.03 

Toe  of  jimp 

161.15 

1.55 

0.57 

between  B3  &  B4 

156.00 

0.66 

0.24 

151.52 

0.44 

0.16 

Turbulence  to 

146.70 

_0.l6 

-0.06 

4*0’  mark 

142.51 

-0.10 

-0.04 

159.70 

0.31 

0.11 

Film  #16  to  #18 

156.68 

-0.01 

-0.00 

154.78 

-0.20 

-0.07 

Readings  taken 

155.40 

0.11 

0.04 

with  surging  on 

131.88 

0.30 

0.11 

B  side. 

129.58 

-0.31 

-0.11 

Films  #16  &  17 

150.55 

0.66 

0.24 

taken  with  surging 

128.46 

0.27 

0.10 

on  C  side 

125.42 

-Q}.(D8 

-0.40 

124.75 

0.01 

0.00 

125.56 

0.26 

0.10 

123.87 

0.77 

0.28 

123.52 

0.42 

0.15 

121.5 

0.1 

0.0 

122.3 

0.9 

0.3 

122.7 

1.5 

o*5 

120.7 

1.9 

0.4 

121.8 

2.1 

0.8 

121.2 

1.5 

0.6 

120.7 

2.7 

1.0 

120.5 

2.5 

0.9 

120.9 

2.9 

l.l 

120.6 

4.2 

1.5 

120.2 

4.2 

1.5 

122.2 

5.8 

l.l 

119.8 

5.2 

1.9 

119.9 

5.5 

1.9 

121.1 

6.5 

2.4 

119.8 

6.9 

2.5 

119.5 

6.6 

2.4 

120.3 

7.4 

2.7 

119.5 

8.3 

5.1 

119.4 

8.2 

5.0 

119.8 

8,6 

5.2 

119.5 

10.0 

5.7 

119.2 

9.7 

5.6 

^^*^3egi  nn  i  n<J^c?4  run 

5-8 

tnd 

of  run 

H  = 

4. 18 

H 

= 

4. 18 

(1  ) 

120.5 

(1  ) 

(2) 

121.0 

(2) 

(3) 

121.3 

(3) 

(4) 

121.5 

(4) 

c-o.n  1:1 


cp  j  ;  1  V>.o  90:1 

ell  xtoewd’etf 


od‘ 


90'..'.  1 


r  1 

.  . 

•j;. 


j;  r.  ,  j;  . 

r  «  ... 

,0  c  -  .j: 

i J. 


I 

.  •  1  •  • 
s  i  ce  0  no 


J  +  G 


Super i rposed 

H2/Ef2  - 

Cond i t i ons 

o2  »  21.0  q  = 

1*1  Slope 
0.618  c.f.s/ft 

Dc  ■  2.27" 

Mode  1  Spill  way 

Run  number  22 

y 

z 

h 

h  dc 

Manometer 

Computed 

Manometer 

Head 

Head 

pos  i  +  i  on 

Zero  Rdg, 

Read i ng 

h  =  z~y 

Critical  depth  Remarks 

( i nches  e lev,  ) 

(i nches  e lev,  ) 

( i  riches ) 

(d i mens i on  1  ess ) 

<25 

107 

.82 

119.1 

11.3 

4.2 

31  1 

107 

.82 

119.1 

11.3 

4,2 

:i  i 

107 

.82 

119.8 

12.0 

4.4 

\26 

106 

.  12 

119.2 

15.1 

4.8 

312 

106 

.  12 

119.4 

13.3 

4.9 

il2 

106 

.  12 

_ 

\21 

104 

.42 

119.9 

1575 

5~7 

313 

104 

.42 

119.6 

15.2 

5.6 

313 

104 

.42 

120.3 

15.9 

5.8 

*28 

103 

.57 

120.1 

16.5 

6.1 

314 

i  03 

.57 

119.9 

16.3 

6.0 

314 

103 

.57 

120.1 

1$.5 

6.1 

*29 

02 

.73 

120.2 

17.5 

6.4 

(315 

102 

.73 

120.4 

17.7 

6.5 

315 

102 

.73 

120.3 

17.6 

6.5 

*30 

101 

.88 

121.4 

19.5 

7.2 

316 

101 

.88 

121.2 

19.3 

7.1 

316 

101 

.88 

121.4 

19.5 

7.2 

\3 1 

101 

.03 

123.2 

22.2 

8.2 

317 

101 

.03 

122.5 

21.5 

7.9 

317 

101 

.03 

122.6 

2166 

7.9 

*32 

100 

i.24 

125.8 

25.6 

9. £ 

*33 

124.7 

24.5 

9.0 

318 

122.6 

22.4 

8.2 

if  8 

123.5 

23.3 

8.6 

*34 

123.1 

22.9 

8o4 

3!9 

122.5 

22.3 

8.2 

319 

122.7 

22.5 

8.3 

*35 

122.4 

22.4 

8.2 

320 

122.9 

22.7 

8.3 

320 

122.3 

22.1 

8.1 

*36 

121.8 

21.6 

7.9 

321 

121.3 

21.1 

7.8 

321 

121.4 

21.2 

7.8 

*3! 

121.1 

20.9 

7.7 

1322 

120.4 

20.2 

7.4 

1 322 

120.9 

20.7 

7.6 

*38 

120.5 

20.3 

7.5 

323 

119.9 

19.7 

7.2 

323 

119.8 

19.6 

7.2 

*39 

120.4 

20.2 

7.4 

324 

120.3 

20.1 

7.4 

1324 

100.24 

120.2 

20.0 

7.4 

Beginning  of  run  End  of  run 


:Head  over  broad  crested  weir 

. 

H  = 

H  = 

[Downstream  scale  reading: 

(1  ) 

(1  ) 

I 

(2) 

(2) 

(3) 

(3) 

1 

(4) 

(4) 

s 


0X'- ;--L 


1.. 


, 


. 


14-7 


Superimposed 
H2/Ef7  = 

Conditions  1:1  Slope 

D2  =  21.0  q  =  0.618  c.f.s/ft 

Dc  =2. 

Modei  Spi 1 Iway 

72  2  2 

'  Run  Number 

V 

z 

h 

h  *  dc 

Manometer 

Computed  Manometer 

Head 

Head 

Pos i t i on 

Zero  Rag,  Reading 

»  2.-y 

Cr  1 1  - ca 1  depth  Remarks 

(inches  e  lev* )  ( i  riches  elev«)  (inches) 

(d imens i on  less ) 

A40 

100.24  120.1 

19.9 

7.3 

B25 

120o  0 

19.8 

7-3 

C25 

119.9 

19.7 

7.2 

A4I 

120.5 

20 .2 

7.4 

B26 

120.0 

19.8 

7-3 

C26 

120.0 

19.8 

7-3 

A42 

119.7 

19.5 

7-2 

B27 

119.8 

19.6 

7.  2 

C27 

120.3 

20.1 

7.4 

A43 

— 

— 

— 

B28 

119.5 

19.3 

7.1 

C28 

120.  2 

20.0 

7.4 

A44 

119.5 

19.3 

7.1 

B29 

120.0 

19.8 

7.3 

iC29 

119.9 

19.7 

7.2 

A  45 

119.6 

19.4 

7.1 

B30 

119.9 

19-7 

7.2 

C30 

120.2 

20.0 

7.4 

A46 

119.7 

19.5 

7.2 

A47 

B3I 

119.7 

120.1 

C3I 

119.4 

19.2 

7.1 

A49 

119.8 

19.6 

7.2 

B32 

119-9 

19.7 

7-2 

C32 

120.1 

19.9 

7-3 

A  50 

119.8 

19.6 

7-2 

A5I 

120.0 

19.8 

7.3 

A  52 

119.6 

19.4 

7-1 

A53 

120.4 

20.2 

7-4 

A  54 

120.9 

20.7 

7.6 

B33 

120.3 

20.3 

7*5 

G33 

120.9 

20.7 

7.6 

A55 

121.0 

20.8 

7-7 

A  56 

ia.o 

20.8 

7-7 

A57 

121.0 

23  .8 

7-7 

A.58 

121.0 

20.8 

7.7 

A59 

121.1 

20.9 

7.7 

A60 

121.2 

21.0 

7.7 

A6 1 

121.1 

20.9 

7.7 

A62 

121.2 

21.0 

7.7 

A63 

1 00o24  121.4 

21.2 

7.8 

Beginning  of  run 

End  of  run 

Head  over  br< 

oad  crested  weir  H  = 

H  = 

Downstream  scale  readings 


Cl  ) 
(2) 
C3) 
(4) 


C!) 

C2) 

C3) 

C4) 


'i 


f 


V  .  P 


14-8 


Superimposed  Conditions 

H2/Ef2  = P2  -  15.1"; 


1:1  Slope 

q  s  0.630  c.f.s/ft  IL=  2,16" 


Mode  I  Sp i  I  Iway 
Run  number 


21 


Manometer 
Pos i + i on 

Computed 
Zero  Rdg. 

( i nches  e 1 ev .  ) 

Manometer 
Read i ng 
(inches  elev. 

Head 

h  ■=  z-y 

)  (inches) 

Head 

Critical  depth 
(dimension  less ) 

Remarks 

A  1 

163.82 

163.75 

-0.07 

-0.03 

A2 

159.60 

161110 

1.50 

0.54 

Toe  of  jump  at 

A3 

155.34 

156.00 

0.66 

0.24 

B8 

A4 

151.08 

151.55 

0.45 

0.16 

A5 

146.86 

146.70 

-0.16 

-0.06 

Turbulence  to 

A6 

142.61 

142.52 

-0.09 

-0.03 

4.0’  mark 

lA7 

133.39 

139.70 

1.31 

0.47 

A8 

136.69 

136.65 

-0.04 

-0.01 

Films  #14  to  #16 

A9 

134.98 

134.62 

-0.35 

-0.01 

AIO 

L,  . 

133.29 

133.40 

0.11 

0.04 

Boiling  action 

«  1 

131.58 

131.90 

0.32 

0.12 

due  to  jetting 

B 

129. 89 

_ 

— 

not  so  evident 

A  12 

129.89 

129.55 

-0.34 

-0.12 

or  as  well 

C! 

129.89 

130.61 

0.72 

0.26 

defined  as  for 

A  13 

128. 1 9 

128.42 

O.2.3 

0.08 

deeper  depths 

A  1 4 

126  50 

I25.4O 

-1.10 

-0.40 

[A  15 

124.74 

124.70 

-0.04 

-0.01 

A  16 

123. 10 

123.35 

0.25 

0.09 

B2 

123. ID 

123.82 

0.72 

0.26 

C2 

123. !0 

123.30 

0.20 

0.07 

iA  17 

121.40 

121.50 

0.10 

0.04 

:.B3 

121.40 

122.20 

0.80 

0.29 

1  C3 

121.40 

122.80 

1.40 

0.51 

A  18 

1 19.70 

120.10 

0.40 

0.14 

,B4 

1 19.70 

120.85 

1.15 

O.42 

C4 

! 19.70 

120.58 

0.88 

0.32 

A  19 

1 18.00 

117.98 

-0.02 

-0.01 

1 18.00 

117.58 

-0.42 

-0/15 

;C5 

1 18.00 

118.10 

0.10 

0,04 

A20 

1 16.40 

II6.46 

0.06 

0.02 

B6 

1 16.40 

116.32 

-0.08 

-0.03 

C6 

1  16.40 

118. 40 

2.00 

0.72 

A2I 

1 14.6! 

114.32 

-0.29 

-0.11 

B7 

1 14.61 

114.52 

-0.09 

-0*03 

C7 

1  14.6! 

116.71 

2.10 

O.76 

A22 

1 12.91 

114.1 

1.2 

0.4 

B8 

1 12.91 

113.4 

0.5 

0.2 

fC8 

I 12.9! 

115.0 

2.1 

0.8 

|A23 

1 1 1.2 j 

114.5 

3.3 

1.2 

B9 

1 ! 1.2! 

114.7 

3.5 

1.3 

09 

1 1 1.2! 

113.7 

2.5 

0.9 

A24 

109.51 

114.9 

5.4 

2.0 

BIO 

109.51 

113.9 

4.4 

1.6 

CIO 

109.51 

II4.4  .  4.9 

Beginning  of  run 

1.8 

End 

of  run 

Head  over 

broad  crested  weir 

H  =  4, 

,22” 

H 

= 

4.22” 

s 

Downstream 

scale  reading: 

(!) 

113.0 

(1  ) 

(2) 

114.0 

(2) 

(3) 

115.3 

(3) 

(4) 

115.5 

(4) 

J4-S 


Superimposed 


Cond i t i ons 

D2  -  15.1't] 


111  Slop© 
0.630  c.f.s/ft 


JJ 


=  2.76" 


Mode  I  Spit  I  way 
Run  number  23 


y 

z 

h 

h  *  dc 

via  nometer 

Computed 

Manometer 

Head 

Head 

Posit  i on 

Zero  Rdg, 

Read i ng 

h  =  z-y 

Critical  depth  F 

( i nches  a  lev .  ) 

( i  ncnes  ©.  lev.  ) 

(i  riches ) 

(d i mens i on  1  ess ) 

\25 

107 

.82 

TTJ7G 

_3  2 

1.9 

31  I 

107 

.82 

11J.2 

5.4 

2,0 

:i  i 

107 

.82 

114.3 

6.5 

2*4 

\26 

106 

.  12 

112.3 

6.4 

2*3 

312 

106. 12 

113-1 

7.0 

2.3 

p!2 

106 

.  12 

_ _ 

|V27 

104 

.42 

H3.5 

9.1 

3.3 

313 

104 

.42 

112  .6 

8.9 

3.0 

313 

104- 

.42 

_  —  _ 

_ 

\28 

i  03 

.57 

113.3 

9.7 

3.3 

314 

103 

.57 

112.6 

9.0 

3.3 

314 

103 

.57 

113.6 

10.0 

3.6 

\29 

102 

.73 

113.1 

10.4 

3.8 

315 

102 

.73 

113.1 

10.4 

3.8 

1 1 5 

102 

.73 

113.3 

10.6 

3.  0 

\30 

101 

.88 

114*  2 

12.3 

4-3 

316 

101 

.88 

114.3 

12.4 

4.3 

316 

101 

.88 

114.5 

12.6 

4.6 

<31 

101 

.03 

11.68 

15.8 

3.7 

317 

101 

.03 

117.I 

16.1 

3.8 

317 

101 

.03 

116.0 

15.0 

3.4 

<32 

100 

'.24 

121.4 

21.2 

7.7 

<33 

119.3 

19.1 

6*3 

318 

116.5 

16.3 

5.  7 

318 

117-9 

17.7 

6.4 

\34 

H7.3 

17.1 

6.2 

319 

117.3 

17.1 

6.2 

319 

116.6 

16.4 

3.3 

<35 

II6.3 

16.1 

3.8 

320 

117.3 

17.1 

6.2 

320 

115.6 

15.4 

5.6 

<36 

114.8 

14.6 

5.3 

321 

113.8 

13.6 

4.9 

321 

114.8 

14.6 

5.3 

\3I 

113.9 

13.5 

4.9 

i322 

112.6 

12.4 

4.5 

322 

113.8 

13.6 

4.9 

<38 

113.3 

13.1 

4.7 

323 

111.4 

11.2 

4.2 

323 

111.9 

11.7 

4.2 

<39 

112.7 

12.5 

4.5 

324 

112.7 

12.5 

45. 

324 

! 00.24 

112.7 

12.5 

4.5 

Beginning  of  run 

End  of  run 

Head  over 

broad  crested  weir 

H  = 

H  = 

: 

Downstream 

scale  reading; 

(1  ) 

(1  ) 

(2) 

(2) 

(3) 

(3) 

(4) 

(4) 

Remarks 


/SO 


Superimposed  Conditions 

=  0j=  15.1"q  =0.630 


Slope 

c.f.s/ft 


Do 


=  2.76" 


Mode  I  Sp i I  I  way 
Run  Number 


23 


V 

2 

h 

h  *  d 

Manometer 

Computed 

Manometer 

Head 

Head 

Pos i t i  on 

Zero  Rdg* 

Read i ng 

h  *  z-y 

Critical  depth 

(inches  elev0 

)  (inches  eiev, 3 

( \ nches ) 

(dimens i on iess ) 

A40 

100.24 

“TT370 

“TSHT” 

“77 6 

825 

112.6 

12.4 

4.5 

C25 

112.8 

12.6 

4.6 

A4I 

113.8 

13.6 

4.9 

B26 

112.8 

12.6 

4.6 

C26 

112.6 

12.4 

4.5 

A42 

112.6 

12.4 

4.5 

B27 

112.4 

12.2 

4.4 

C27 

113.3 

13.1 

4.7 

A43 

— 

— 

— 

B28 

111.5 

11.1 

4.0 

C28 

112.9 

12.7 

4.6 

A44 

112.8 

12.6 

4.6 

B29 

112.9 

12.7 

4.6 

C29 

112.9 

12.7 

4.6 

A45 

112.5 

12.3 

4.5 

B30 

112.7 

12.5 

4.5 

C30 

113.3 

13.1 

4.7 

A46 

112.6 

12.4 

4.5 

A47 

112.8 

12.6 

4.6 

B3I 

112.9 

12.7 

4.6 

C3 1 

112.0 

11.8 

4.3 

A49 

113.1 

12.9 

4.7 

B32 

113.1 

12.9 

4.7 

;  C32 

113.0 

12.8 

4.6 

A50 

113.2 

13.0 

4.7 

A5I 

113.4 

13.  2 

4.8 

A  52 

114.3 

14.1 

5.1 

A  53 

114.3 

14.3 

5.2 

A  54 

114.8 

14.6 

5.3 

B33 

114.8 

14.6 

5.3 

C33 

114.6 

14.4 

5.2 

A55 

114.9 

14.7 

5.3 

A  56 

113.0 

14.8 

5.4 

A  57 

113.0 

14.8 

5.4 

A  58 

113.1 

14.9 

5.4 

A59 

113.0 

14.8 

5.4 

A60 

113.3 

15.1 

5.5 

A6I 

113.3 

15-1 

5.5 

A62 

113.4 

15.2 

5.5 

A63 

100.24 

115.3 

15.2 

5.5 

Beginning  of  run 

End  < 

Head  over  broad  crested  weir  H  =  H  = 


Remarks 


run 


Downstream  scale  readings  (I)  (!) 

(2 )  (2 ) 

(3 )  (3) 

(4 )  (4 ) 


.  : 

L  .  .  .  '  O' 


/s/ 


Superimposed  Conditions 

1:1  Slope 

Model  Sp 

i 1  Iway 

H2/Ef?  = 

D2  q 

=  0.62U  c.f.s/ft  Dc  =  2.75" 

Run 

number  2U 

Manometer 

Computed 

Manometer 

Head 

Head 

Pos i t i on 

Zero  Rdg. 

Read i ng 

h  =  z-y  Cr i i 

ical  (Jepth 

Remarks 

(  i  nches  e lev.  ) 

( i nches  e  lev .  ) 

(inches)  (dimensionless) 

A  1 

163.82 

153.75 

-0.07 

-0.03 

i  A2 

159.60 

161.18 

1.53 

0.57 

Toe  of  jump 

A3 

155.34 

156.02 

0.68 

0.25 

at  Bll 

A4 

151.08 

151.66 

0.58 

0.21 

A  5 

146.86 

11(6.75 

-0.11 

-0.UU 

Length  of  jump 

A6 

142.61 

1U2.30 

-0.31 

-0.11 

to  3*0'  mark 

A7 

i33.39 

139.76 

1.37 

0.50 

A8 

136.69 

136.70 

0.0} 

0.00 

Submergence  to 

A9 

134.98 

134.68 

-0.30 

-0.11 

1.2*  mark 

AIO 

133.29 

133.32 

0.03 

0.01 

All 

131.58 

131.70 

0.12 

o.ou 

B! 

129.89 

— 

__ 

_ 

A  12 

129.89 

129.70 

-0/19 

-0.07 

Cl 

129.89 

130.25 

0.36 

0.13 

A 13 

128.19 

128.25 

0.13 

0.05 

1 A  14 

126  50 

125.55 

-0.95 

-0.35 

A 15 

124.74 

124.72 

-0.02 

-0.01 

AI6 

123. 10 

123. U2 

0.32 

0.11 

B2 

123.10 

123.95 

0.85 

9.31 

C2 

123. 10 

122.95 

-0.15 

-0.05 

A 17 

121.40 

121.80 

0.40 

0.15 

B3 

121.40 

122.15 

0.75 

0.27 

C3 

121.40 

122.70 

1.30 

O.J47 

A  18 

! 19.70 

120.30 

0.60 

0.22 

84 

1 i 9.70 

120.65 

0.95 

0.35 

C4 

1 19.70 

120.30 

0.60 

0.22 

A  1 9 

1 18.00 

118.10 

0.10 

o.ou 

B5 

118.00 

118.10 

0.10 

o.ol* 

C5 

1  18.00 

117.50 

-0.50 

-0.18 

A20 

1  16.40 

118.08 

0.08 

0.03 

B6 

1  16.40 

116.60 

0.20 

0.07 

C6 

i 

1  16.40 

116.26 

-0.1U 

-o.o5 

A2I 

1  14.61 

117. 40 

1.00 

0.36 

!  14.61 

111*.  48 

-0.13 

-o.o5 

C7 

1  14.6! 

114.32 

-0.29 

-0.11 

A22 

1  12.91 

116.32 

1.71 

0.62 

B8 

1  12.91 

113.82 

0.91 

0.33 

Co 

1  12.91 

113.00 

0.09 

0.03 

;  A23 

111.21 

113.70 

0.79 

0.29 

B9 

1  1  1.2! 

111.18 

-0.03 

-0.01 

1  I  1.21 

111.22 

0.01 

0.00 

A24 

109.5! 

111.08 

-0.13 

-o.o5 

*!° 

109.51 

110.80 

1.29 

0.1i7 

CIO 

109.51 

110.90 

1.39 

0.51 

iq9.7feginninscP.24run 

0.09 

End 

of  run 

Head  over 

broad  crested  weir 

H  =  4.20 

H 

j 

L-.20 

Downstream 

scale  reading; 

(1 ) 

108.0 

(1 ) 

(2) 

109.0 

(2) 

(3) 

111.8 

(3) 

(4) 

111.8 

(4) 

/S2. 


Superimposed  Conditions 

1:1  Slope 

Mode  1  Sp i 1 1  way 

H2/Ef2  = 

D2  =  11.8  t6  = 

0.624  c.f.s/ft 

Dc  =  2 

•  75”  Run  number  24 

y 

Z 

h 

h  *  dc 

Manometer 

Computed 

Manometer 

Head 

Head 

Pos it i on 

Zero  Rdg* 

Read i ng 

h  =  z~y 

Critical  depth  Remarks 

(i nches  3  lev.  ) 

( i nches  ©lev.  ) 

( i  riches ) 

(d i mens i on  1  ess ) 

A25 

107 

.82 

ins'.  9- 

T.1 7 

T V.T~ 

B 1  1 

107 

.82 

109.0 

1.2 

0.4 

Cl  1 

107 

.32 

109.9 

2.1 

0.8 

A26 

106 

.  12 

10817 

2.6 

0.9 

B 1 2 

106 

.  12 

109.9 

3.8 

1.4 

C 1 2 

106 

.  12 

- - 

—  - 

— 

A27 

104 

.42 

110.3 

5.9 

2.1 

BI3 

104 

.42 

108.7 

4.3 

1.6 

CI3 

104 

.42 

110.4 

6.0 

2.2 

A28 

103 

.37 

109.7 

6.1 

2.2 

B 14 

103 

.57 

108.4 

4.8 

1.7 

CI4 

103 

.57 

109.4 

5.8 

2.1 

A29 

102 

.73 

108.4 

3-7 

2.1 

BI5 

102 

.73 

108.1 

3.4 

2.0 

ci5 

102 

.73 

108.3 

5.6 

2.0 

A30 

101 

.88 

10912 

7.3 

2.7 

BI6 

101 

.88 

108.9 

7-0 

2.3 

CI6 

101 

.88 

109.4 

7-5 

2.7 

A3 1 

101 

.03 

112.0 

11.0 

4.0 

BI7 

101 

.03 

112.3 

11.5 

4.2 

C 1 7 

101 

.03 

111.9 

10.9 

4.0 

A  32 

100 

•  24- 

120.0 

19.8 

7-2 

A33 

116.1 

15.9 

5.8 

BI8 

110.9 

10.7 

3.9 

CI8 

114.8 

14.7 

5.3 

A  34 

112.0 

11.8 

4o3 

B 1 9 

113.1 

12.  9 

4.7 

CI9 

112.2 

12.0 

4«  4 

A35 

110  0  9 

10.7 

3.9 

B20 

113.6 

13.4 

4.9 

C20 

111.6 

11.4 

4.1 

A36 

109.9 

9.7 

3.5 

B2I 

105.9 

7.7 

3.5 

C2I 

109.0 

8.8 

3.2 

A3 1 

109.1 

8.9 

3.2 

B22 

103.6 

3-4 

2.0 

C22 

108.0 

7.8 

2.8 

A38 

108.6 

8.4 

3.1 

B23 

106.0 

5.8 

2.1 

C23 

109.1 

6.9 

2.3 

A39 

108.0 

7.8 

2.8 

B24 

108.2 

8.0 

2.9 

C24 

100.24 

107  4  72 

Beginning  oT  run 

2  6 

End  of  run 

Head  over 

broad  crested  weir 

H  = 

H  = 

Downstream  scale  reading: 


(I  ) 
(2) 

(3) 

(4) 


(I  ) 
(2) 

(3) 

(4) 


J53 


Superimposed  Conditions  -1.1  Slope  Modei  Spillway 


H2/Ef2 

o2  =  11.8  q  = 

0.624  o.f. 

s/ft  Do  = 

2»73  Run  Number 

24 

y 

2 

h 

h  *  d 

Manometer 

Computed 

Manometer 

H€VU  d 

Head 

Pos i t  i  on 

Zero  Rdg, 

Read  1 ng 

h  «  z-y 

i c a !  depth 

Remarks 

( i nches 

e  lev, )  (i nches  eiev.) 

Cinches ) 

(dimens  ion  less) 

A40 

1 00*24 

107.9 

7.7 

2.8 

B25 

107.6 

7.4 

2.7 

C25 

107.1 

6.9 

2.  3 

A4I 

109.2 

9.0 

3.  3 

B26 

107.8 

7.6 

2.8 

C26 

107-5 

7.3 

2.7 

A42 

107.6 

7.4 

2.7 

B27 

107.6 

7.4 

2.7 

C27 

A43 

B28 

107.9 

7.7 

2.8 

105.8 

5.6 

2.b 

C2S 

108 .0 

7.8 

2.8 

A44 

107.5 

7.3 

2.7 

B29 

107.9 

7.7 

2.8 

C29 

103.2 

8.0 

2.9 

A  45 

107.6 

7.4 

2.7 

B30 

C30 

181:? 

3:5 

5:8 

A46 

108.0 

7.8 

2.8 

A47 

108.2 

8.0 

2.9 

B3I 

109.3 

9.1 

3.3 

C3I 

109.3 

9.1 

3.3 

A49 

109.2 

9.0 

3.3 

B32 

108.7 

8.3 

3.1 

C32 

10912 

9.0 

3.3 

A50 

109.7 

9.3 

3.3 

A5I 

110.3 

10.1 

3.7 

A  52 

111.2 

11.0 

4.0 

A53 

111.0 

10.8 

3.9 

A  54 

111.2 

11.0 

4.0 

B33 

111.3 

11.1 

4.0 

C33 

111.2 

11.0 

4.0 

A  55 

HI.  3 

11.3 

4.1 

A  56 

111.4 

11.2 

4.1 

A57 

111.6 

11.4 

4.1 

A  58 

111.6 

11.4 

4.1 

A59 

■  111.7 

11.5 

4.2 

A  60 

111.9 

11.7 

4.3 

A6I 

112.0 

11.8 

4.3 

A  62 

112.0 

11.8 

4.3 

A63 

100,24 

112.0 

11.8 

4,3 

Beginning  of  run 

End  of 

run 

Head  over 

broad  crested  weir 

H  = 

H  = 

Downstream 

scale  readings 

(1) 

CD 

(2) 

(2) 

(3) 

(3) 

(4) 

(4) 

I' 


, 


i 


■ 


~> 


M2 
Cl 
\  13 
\  14 
\  1 5 
M6 

32 
C2 

\  17 

33 
C3 

i\  18 

34 

m 

\  1 9 

35 

35 
\20 

36 

36 
^2  I 

37 
:i 
\22 

38 

So 

^23 

39 
39 
^24 
310 

:io 


Superimposed  Conditions 

H2/Ef7  =  02  q 

1: 

=  0.611  c. 

1  Slope 
f.s/ft  = 

/ 

Mode 1  Sp i I  Iway 

2#'7-j  Run  number  25 

Manometer 

Pos  i  t  i  on 

Computed 

Zero  Rdg. 

( i nches  e 1 ev ,  ) 

Manometer  Head 

Reading  n  «  z-y 

[inches  elev.)  Cinches) 

Head 

Critical  depth 
(dimension  less ) 

Remarks 

M 

163.82 

163.72 

-0.10 

-0.04 

\2 

159.60 

161.08 

1.48 

0.55 

Toe  of  jump 

<\3 

155.34 

156.00 

0.66 

0.24 

at  B14 

<\4 

151.08 

151.59 

0.51 

0.19 

\5 

146.86 

146.62 

-O.24 

-0.09 

Length  of  jump 

<\6 

142.61 

142.55 

-0.06 

-0.02 

to  3»0*  mark 

A7 

138.39 

139.48 

1.09 

0.40 

A8 

136.69 

135.56 

-0.13 

-0.05 

A  9 

134.98 

134.31= 

-O.67 

-0.25 

M0 

133.29 

133.25 

-0.04 

-0.01 

S 1 1 

131.58 

131.70 

0.12 

0.04 

31 

129.89 

— 

__ 

129*89 
129.89 
128.19 
126  50 
124.74 


1 23  < 
123, 
123, 


10 

10 

10 


121.40 
121.40 
121.40 
I  19.70 
I  19.70 
I  19.70 
I  18.00 
i 18.00 
I  18.00 
I  16.40 
I  16.40 
I  16.40 
I  14.61 
I  14.61 
I  14.61 
I  12,91 
I  12.91 
I  12.91 
111.21 
111.2! 
111.21 

109.51 

109.51 
109.51 


129.50 

130.15 

128.15 
125.22 
124.52 

123.30 
123.78 
I22.9O 
121.56 
122.36 
122.76 
120.10 
120.61 
120.26 
117.95 
117.49 
118.02 
II6.4O 
116.12 
117.61 

114.30 
114.20 
116.35 
113. 80 
112.88 
113. 80 
111.62 

111.16 
111.00 
110.62 
110.38 


-0.49 

0.26 

0.26 

0.06 

-1.28 

-0.22 

0.20 

0.68 

-0.20 

0.16 

O.96 

1.36 

0.91= 

O.56 

-0.05 

-0.51 

0.02 

0.00 

-0.28 

1.21 

-0.31 

-0.41 

1.74 

0.89 

-0.03 

0.89 

0.03 

-0.05 

-0.21 

1.11 

0.87 


lead  over  broad  crested  weir 
)ownstream  scale  reading: 


IO9.7O  .  .  0.19 

Beginning  <3r'run 


H  = 


4.15 

(1)  104.0 

(2)  108,0 


-0.18 

0.10 

0.10 

0.02 

-0.47 

-0.08 

0.07 

0.25 

-0.07 

0.06 

0.35 

0.50 

0.34 

0.21 

-0.02 

-0.19 

0.01 

0.00 

-0.10 

0.45 

-0.11 

-0.15 

0.64 

0.33 

-0.01 


33 

01 


-0.02 

-0.08 

0.41 

0.32 

0.07 


H  = 


End  of  run 
4.15 

(!) 

(2) 


J5S 


Superimposed  Conditions 

1:1  Slope 

Model  Spi 1 Iway 

H2/Ef2  =  

u2  =9 

.6"  q 

=  0.611  c.f.s/ft 

D0=  2. 

71 

”  Run  Number  25 

V 

z 

k 

h  *  dc 

Manometer 

Computed 

Manometer 

Head 

Head 

Pos i t i  on 

Zero  Rdg. 

Reading  b 

=  z-y 

Cr 

itir.a!  depth  Remarks 

(inches  elev. 

)  (i  riches  e  lev. )  { 

i nches ) 

(dimens i on  less  ) 

A40 

100.24 

104.2 

4.0 

1.5 

B25 

104.0 

3.8 

1.4 

C25 

103.5 

3.1 

1.1 

A4I 

106.9 

6.7 

2.5 

B26 

104.5 

4.3 

1.6 

C26 

104.1 

3.9 

1.4 

A42 

104.2 

4.0 

1.5 

B27 

104.3 

4.1 

1.5 

C27 

104.6 

4.4 

1.6 

A43 

—  —  * 

B28 

102.5 

2.1 

0.6 

C28 

104.7 

4.5 

1.7 

A44 

104.4 

4.2 

1.5 

B29 

104.7 

4.5 

1.7 

C29 

103.1 

4.9 

1.8 

A  45 

104.8 

4.6 

1.7 

B30 

105.2 

5.0 

1.8 

C30 

105.5 

5.1 

1.9 

A46 

105.5 

5.1 

1.9 

A47 

105.9 

5.7 

2.1 

B3I 

106.8 

6.6 

2.4 

C3! 

105.2 

5.0 

1.8 

A49 

106.7 

6.5 

2.4 

B32 

106.5 

6.3 

2.3 

C32 

107.0 

6.8 

2.5 

A50 

107.4 

7-2 

2.7 

A5I 

108.0 

7.8 

2.9 

A  52 

108.4 

8.2 

3.0 

A53 

108.8 

8.6 

3.2 

A  54 

109.1 

8.9 

3.3 

B33 

108.9 

8.7 

3.2 

C33 

109.0 

8.8 

3.2 

A55 

109.5 

9.1 

3. 4 

A  56 

109.4 

9.2 

3.4 

A57 

109.5 

9.1 

3.4 

A  58 

109.5 

9-3 

3.4 

A59 

109.6 

9.4 

3.5 

A60 

109.7 

9.5 

3.5 

A6 1 

109.8 

9.6 

3.5 

A  62 

109.8 

9.6 

35. 

A  63 

100.24 

109.8 

9.6 

3.3 

Beginning  of  run 

End  of  run 

Head  over  broad  crested  weir  H  =  H  = 


CD 

CD 

(2) 

(2 ) 

(3) 

(3) 

(4  ) 

(4 } 

Downstream  scale  readings 


/S6 


Superimposed  Conditions 

1  H2/£f2  = d2  35*3 


lsl  Slope 

q  =  0,845  c.f.s/ft  Dft  ~  5, 57" 


Mode  I  Sp i I  Iway 
Run  number  26 


(Manometer 
Pos i t i on 


Ai 

A2 
A3 
A4 
A5 
A6 
A7 
A8 
A9 
A  10 
’All 
I  IB  I 
A  12 
’Cl 
A  13 
A  14 
A  15 
A  16 
B2 
C2 
A  17 
B3 
C3 
A  18 

84 
C4 
A  1 9 

85 
\C5 
MO 
B.6 
06 
<\2I 
B7 
C7 
<\22 
B8 
08 
*\23 
B9 
C9 
*\24 
310 
CIO 


Computed 
Zero  Rdg. 
(inches  elev. } 
163.82 

159.60 
155.34 
151.08 
146.86 

142.61 

138.39 

136.69 
134.98 
133.29 
131.58 
129.89 
129.89 
129.89 
128.19 
126  50 
124.74 
123. 10 
123.10 
123. 10 

121.40 
121.40 
121.40 

1 19.70 
I  19.70 
I  19.70 
! 18.00 
I  18.00 
I  18.00 
I  16.40 
I  16.40 
I  16.40 
i 14.6! 

I  14.61 
I  14.6! 

I  12.91 
I (2.91 
i !2. 9 ! 

111.21 
! I  1.2! 

111.21 

109.51 

109.51 

109.51 


Head  over  broad  crested  wei 


Downstream  scale  reading; 


Manometer 
Read i ng 


Head 


Head 


(inches  elev.  )  (j nches ) 


Critical  depth 
(d i mens i on  I  ess ) 


Remarks 


163.68 

.0,14 

-0.04 

Toe  of  jump  at  A9 

ibi.  JL^ 

1.53 

0.45 

155.89 

0.55 

0.16 

Turbulence  to  7*0* 

151.60 

O.52 

0.15 

mark 

146.59 

-O.27 

-0.08 

142.70 

0.09 

0.03 

No  length  of  jump 

159*60 

1.21 

0.36 

136.60 

-O.O97 

-0.03 

All  surface  flow 

135*3 

0.3 

0.1 

towards  toe. 

136.5 

3.2 

1.0 

136.0 

4.4 

1.3 

It  was  noted  that 

— 

— 

B  or  C  manometers 

135*5 

5.6 

1.7 

were  usually  high¬ 

135.6 

5.7 

1.7 

er  that  A  manomete: 

135*3 

711 

2.1 

readings.  This 

134.2 

7.7 

2.3 

was  due  to  the 

134*5 

9.8 

2.9 

surges  due  to 

134*5 

11.4 

3.4 

jetting. 

134*9 

11.8 

3.5 

135.0 

11.9 

3.5 

With  surging 

134*5 

13.1 

3.9 

on  B  side  it  was 

134*4 

13.0 

3.9 

noted  that  from 

135.3 

13.9 

4.0 

Al6  to  A25  the 

134.5 

14.8 

4.4 

C  manometer 

134.6 

14.9 

4.4 

readings  were  high 

135.0 

15*3 

4.5 

est  while  the  B 

134.3 

16.3 

4.8 

manometer  readings 

134*3 

16.3 

4.8 

were  high  from 

134.8 

16.8 

5.0 

A  26  to  A50 

134.4 

18.0 

5.3 

134.5 

16.1 

5.4 

134.7 

18.3 

5*4 

134.2 

19.6 

5.8 

134.7 

20.1 

6.0 

134.5 

19*9 

5*9 

134.5 

21.6 

6.4 

134*6 

21.7 

6.4 

134.7 

21.8 

6. 5 

134.3 

23.1 

6.9 

134.5 

23.3 

6.9 

134.6 

23.4 

6.9 

134.5 

25.0 

7*4 

134.5 

25.0 

7.4 

134.6  .  . 

8eg inning 

0?* run 

7.4 

End 

of  run 

H  =  5.15 

H  = 

5.15 

(1  ) 

(1  ) 

(2) 

(2) 

(3) 

(3) 

(4) 

(4) 

.  i ' 


no  !  t  f bnoO  ■  >aoqm  ?  •  o  ■»  \ 


„  .  Oo  * }'. 


»  5 

.  : 

. 

* 


/S7 


Superimposed 


Cond i t i ons 

D2  =  35*  3  q  = 


1:1  Slope 

0.845  c.f.s/ft  Dc  =  3 


Mode  I  Spit  I  way 
37  Run  number  26 


y 

z 

h 

h  *  dc 

Manometer 

Computed 

Manometer 

Head 

Head 

Posit i on 

Zero  Rdg, 

Read i ng 

h  -  z-v 

Critical  depth  Remarks 

(i nches  a  lev. ) 

( i nches  ©  1 ev .  ) 

( i nches ) 

(d imens i on  1 

ess ) 

A25 

107 

.82 

134  •  3 

26.5 

7.6 

^he  jetting- 

IBI  1 

107 

.82 

134.5 

26.7 

7.9 

action  was  very 

!CI  I 

107 

.82 

134.6 

26.8 

7.9 

unstable 

A26 

106 

.  12 

134.3 

28.2 

8.4 

switching  from 

312 

106 

.  12 

134.8 

28.7 

8.5 

side  to  side 

1:12 

106 

.  12 

_  _  _ 

_ 

_ 

with  no  pro¬ 

|\27 

104 

.42 

135.0 

30.6 

9.1 

vocation. 

313 

104 

.42 

135-3 

30.9 

9-2 

|b  13 

104 

.42 

135.3 

30.9 

9-2 

Occasionally 

|\28 

103 

.37 

135.2 

31.6 

9-4 

the  jetting 

314 

103 

.57 

135.2 

31.6 

9-4 

damped  out  to 

lb  14 

103 

.57 

135.9 

32.3 

9.6 

produce  re¬ 

>29 

102 

.  73 

135-5 

32.8 

9.7 

latively  smooth 

pi  5 

102 

.73 

135. 5 

32.  8 

9.7 

flow* 

P«5 

bo 

102 

101 

.73 

.88 

m 

m 

10.0 

10.1 

In  fb  rmer  runs 

316 

101 

.88 

135.9 

34.0 

10.1 

the  surges 

016 

101 

.88 

138.5 

34.  6 

10.5 

fended  to  re¬ 

pi 

101 

,03 

157-0 

36.0 

10.7 

main  on  one 

3 1 7 

101 

.03 

157-2 

36.2 

10.7 

side  of  the 

PI7 

101 

.03 

137.0 

36.0 

10.7 

chute  unless 

La  32 

100 

'.24 

137.7 

37.5 

11.1 

forced  to  the 

|\33 

137.5 

37-3 

11.1 

opposite  side 

318 

137.7 

37-5 

11.1 

by  redirecting 

1  b  1 8 

137.4 

57.2 

11.0 

the  flow  for 

34 

137 .0 

36.8 

10.9 

an  instant. 

319 

(.219 

m 

W.O 

11.0 

11.0 

p5 

136.9 

36.7 

10*9 

320 

137.9 

37.7 

11.2 

C20 

136.9 

36.7 

10.9 

\36 

136.7 

36.5 

10.8 

321 

136.9 

36.7 

10.9 

021 

1^6.7 

36,5 

10.8 

\3 1 

136.3 

36.1 

10.7 

322 

136.4 

36.2 

10.7 

022 

136.5 

36.3 

10.8 

^38 

135.9 

35.7 

10.6 

323 

136.0 

35.8 

10.6 

023 

135.4 

35.2 

10.4 

\39 

135.9 

35.6 

10.6 

324 

135.8 

35.6 

10,6 

024 

100.24 

135.5 

35.3 

10.5 

End  of  run 

Beginning  of  run 

Head  over 

broad  crested  weir 

H  = 

H  = 

Downstream 

scale  reading: 

(i  ) 

Cl  ) 

(2) 

(2) 

(3) 

(3) 

(4) 

(4) 

I:  I 


& 


.  - 

'  ■  .  V  : 

x 

use ‘i' 

[g;  01 

- 

. 


v  r 


CO  .:>•  HC  -  G 

■  :  ■ 

V. wol'v  OX 
♦  ■■  ..  X  '  .i  : 


* 


. 


0 


I 


jse 


Superimposed  Conditions 

H2/Ef?  =  D2  =  35-3  q  = 

1:1  Slope 
0.845  c.f.s/ft 

O 

0 

1 1 

Model  Spi 1 Iway 
^ Run  Number  26 

V 

2 

h 

h  *  dc 

Manometer 

Computed 

Manometer 

■toad 

Head 

Pos i t i on 

Zero  Rdg. 

Reading  h 

-  2~y 

Critical  depth  Remarks 

( i nches  e lev* ) ( 

nches  eiev.)  i  inches) 

id imens i on  less ) 

A40 

1 00-24 

I35.I 

34.9 

10  0  4 

B25 

135 .4 

35.2 

10*4 

C25 

135.3 

35.1 

10.4 

A4I 

135.5 

35.3 

10.5 

B26 

135.4 

35.2 

10.4 

C26 

135.2 

35.0 

10.4 

A42 

135.3 

35.1 

10.4 

B27 

135.3 

35.1 

10.4 

C27 

135.3 

35.1 

10.4 

A43 

— 

-- 

-- 

B28 

134„8 

34.6 

10*.3 

C28 

135.2 

35-0 

10.4 

A44 

135-8 

35.6 

10.6 

B29 

135.0 

34.8 

10.3 

C29 

135.1 

34.9 

10.4 

A  45 

135.0 

34.8 

10.3 

B30 

135.1 

34.9 

10.4 

C30 

134.5 

34.3 

10.2 

A46 

134.8 

34.6 

10.3 

A47 

134.9 

34.7 

10.3 

B3I 

135.2 

35-0 

10.4 

C3! 

134.  2 

34.0 

10.1 

A49 

135.1 

34.9 

10.4 

B32 

134.8 

34.  6 

10.3 

s  C32 

135.2 

35-0 

10.4 

A50 

135.1 

34.9 

10.4 

A5I 

135.1 

34.9 

10.4 

A52 

135.0 

34.8 

10.3 

A53 

135.0 

34  .8 

10.3 

A  54 

135.1 

34.9 

10.4 

B33 

135.3 

35-1 

10.4 

C33 

135.3 

35-1 

10.4 

A55 

135.3 

35-1 

10.4 

A  56 

135.  b 

35.4 

10.3 

A57 

135.3 

35-1 

10.4 

A58 

135.5 

35-3 

10.3 

A  59 

135.2 

35.0 

10.4 

A60 

135.3 

35-1 

10.4 

A6I 

135.5 

35-3 

10.3 

A  62 

135.6 

35-4 

10.3 

A  63 

100.24 

135.4 

35-2 

10.4 

Beginning  of  run 

End  of  run 

Head  over  broad  crested  weir  H  s  H  = 

. 


Downstream  scale  readings 

r 


CD 

C2) 


CD 

(2) 


k 


» 


° 1 


1 


I  Superimposed  Conditions  1^1  Slope  Model  Spillway 

1  H2/Ef2  ~  ^2  ®  2l®3<¥  =  0.843  C.f.s/ft  Dc  s  3*36"  Run  number  27 

y  ,2:  h  h  *  dc 

Manometer  Computed  Manometer  Head  _ Head _ 

Position  Zero  Rdg*  Reading  -  ~y  Critical  depth  Remarks 


( i  nches  s  lev  .  )  ( i  riches  e  I  ev  ♦  )  (inches  )  (d  i  mens  ion  I  css  ) 


A25 

107 

.82 

118.2 

17  Vi —  ' 

3d 

Bl  1 

107 

.82 

119.5 

11.7 

3*5 

Cl  1 

107 

.82 

119.1 

11.2 

3-3 

!  A26 

106 

.  12 

115.6 

9.5 

2.8 

I  B 12 

106. 12 

119.4 

13.3 

4.0 

ci2 

106 

,  12 

— 

— 

— 

A27 

104 

.42 

119.4 

15.0 

4.5 

B 13 

104 

.42 

119.  u 

14.7 

4.4 

CI3 

104 

.42 

.  119.9 

15.5 

4.6 

.  A28 

103 

.57 

119.5 

15.9 

4.7 

814 

103 

.57 

119.5 

15.9 

4.7 

■CI4 

103 

.57 

119.8 

16.2 

4.8 

[m 

102 

.73 

120.1 

17.4 

5.2 

BI5 

102 

.73 

120.3 

17.8 

5.3 

Cl  5 

102 

.73 

120.4 

17.7 

5.3 

A30 

101 

.88 

121.8 

1 9.9 

5.9 

B 1 6 

10! 

.88 

122.2 

20.5 

6.0 

Cl  6 

101 

.88 

121.7 

19.8 

5-9 

A3 1 

101 

.03 

124.0 

25.O 

6.8 

B 1 7 

101 

.03 

124.1 

25.1 

6.9 

Cl  7 

101 

.03 

123.3 

23.3 

6.9 

A  32 

!  00 

i.24 

127.7 

27.5 

8.2 

A  33 

123.9 

2S„7 

7.7 

818 

124.2 

24.0 

7.1 

C 1 8 

124®  0 

23.8 

7-1 

A  34 

11 

124.2 

24,  0 

7-1 

B 1 9 

123.9 

23.7 

7.1 

Cl  9 

123.4 

23.  2 

6.9 

>A35 

123.1 

22.9 

6.8 

B20 

124.3 

24.3 

7.2 

£20 

122.9 

22.  7 

6.8 

A  36 

122.1 

21.9 

6.5 

B2I 

121.7 

2.15 

6.4 

£21 

121.7 

21.5 

6.4 

A3 1 

121.2 

21.0 

6.3 

B22 

120.7 

2S. 5 

6.1 

£22 

121.0 

20.8 

6.2 

A  38 

120.7 

20.5 

6.1 

:B23 

119. B 

19.6 

5.8 

C23 

119.4 

19.2 

5-7 

A39 

120.1 

19.9 

5-9 

B24 

120.  2 

20.2 

6:0 

C24 

100.24 

119  •  9  Qeginni  ng'of^  run 

5.9 

End  of  run 

Head  over 

broad  crested  weir  H  = 

H  = 

Downstream 

1  scale  reading: 

(!) 

(1  ) 

(2) 

(2) 

(3) 

(3) 

(4) 

(4) 

/&6 


. 

Superimposed  Conditions 

1:1  Slope 

Mode  i 

Spi 1 !way 

H2/Ef?  = 

o2  =  2i . 5  q  = 

0.843  c.f. 

s/ft  D0  -  3.36 

Run  Number 

27 

V 

2 

K 

h  *  dc 

1  Manometer 

Computed 

Manometer 

Head 

Head 

Position 

Zero  Rdg* 

Read  ?  ng 

h  a  2-y  Grit 

icai  depth 

Remarks 

( i nches  e lev0 )  ( 

inches  e!ev. 

)  Cinches)  (dimension 

less ) 

A40 

I00c24 

119. 1 

19.4 

5.8 

B25 

119,6 

19.4 

5.8 

Toe  of  jump 

C25 

119.5 

19.5 

5.7 

at  B4 

A4! 

120.4 

20.2 

6.0 

B26 

119.5 

19.5 

5.7 

Turbulence 

C26 

100.4 

20o  2 

6.0 

throughout 

A42 

119-5 

19.5 

5.7 

chute 

B27 

H9.5 

19ol 

5.7 

C27 

119-5 

19.1 

5.7 

Little  surging 

'  A43 

119.5 

19.1 

5 .7 

near  sides 

B28 

119.4 

19.2 

5. *7 

— 

-- 

— 

Surging  still 

A44 

118.0 

17.8 

5.4 

unstable 

SB29 

119.5 

19.5 

5.7 

C29 

118.8 

18.6 

5.5 

* 

A  45 

119.1 

18.9 

5.6 

B30 

118.9 

18.7 

5.6 

C30 

118.9 

18. 7 

5.6 

A46 

118.6 

18.4 

5.5 

A47 

118.9 

18.7 

5.6 

B3I 

119.O 

18.8 

5.6 

C3I 

118.4 

18.2 

5.4 

A49 

119.2 

19.0 

5.7 

B32 

118.7 

18.5 

5.5 

C32 

119.0 

18.0 

6.4 

A50 

119.1 

3-8.9 

5- 6 

A  5 1 

118.9 

18.7 

5.6 

A  52 

118  .9 

13.7 

5.6 

A  53 

119.1 

18.9 

5.6 

'A  54 

H9.5 

19.5 

5.7 

B33 

119.4 

19.2 

5.7 

C33 

119.5 

19-5 

5-7 

A55 

120.1 

19.9 

5-9 

A  56 

120.5 

20.1 

6.0 

A  57 

120.2 

20.0 

6.0 

A  58 

12)  .5 

20.5 

6.0 

A  59 

120.8 

20.6 

6.1 

A  60 

121.5 

21.1 

6.5 

A6I 

121.5 

21.1 

6.5 

A  62 

121.4 

21.2 

6.5 

A63 

1 00*24 

121.4 

21. 2 

6.5 

■ 

Begi nni ng  of  run 

End  < 

of  run 

Head  over 

broad  cres 

>ted  weir 

H  = 

H  = 

Downstream  scale  readings 


Cl  ) 
(2) 

(3) 

(4) 


CD 

(2) 

(3) 

(4 ) 


* 


/^/ 


Superimposed 

H2/Ef?  s 


Cond i t i ons 

D2  -  ^-3  ®  5  q  =  3 


1:1  Slope 
.843  c.f.s/ft  ge= 


Mode  I  Sp i I  I  way 
3*36  Run  number  28 


y 

2 

h 

h  4  dc 

Manometer 

Computed 

Manometer 

Heed 

Head 

Pos i t i on 

Zero  Rdg* 

Read i ng 

!.  •-  z-y 

Critical  depth 

( i nches  e  lev, )  ( 

nches  e  lev .  ) 

( i nches ) 

(dimens i on  1  ess ) 

A25 

107 

.82 

112*  3 

~47T 

1*3 

B 1  1 

107 

.82 

112.6 

4.8 

1.4 

Cl  1 

107 

.82 

113.3 

5-5 

1*6 

A26 

106 

,  12 

111.6 

5-5 

1.6 

B 12 

106 

.  12 

112.6 

6.5 

1.9 

C 1 2 

106 

.  12 

_  _ 

_  —  _ 

_  - — 

A27 

104 

.42 

U3.O 

8.6 

2.6 

BI3 

104 

.42 

111.5 

7-1 

2. 1 

CI3 

104 

.42 

113.4 

9.0 

2.7 

A28 

103 

.37 

112.7 

9-1 

2.7 

B 14 

103 

.57 

111*3 

7-9 

2.3 

C 14 

103 

.57 

112.8 

9.2 

2.7 

A29 

102 

.73 

112.0 

9.3 

2.8 

B 1 5 

102 

.73 

111.  9 

9.2 

2.7 

Cl  5 

102 

.73 

112.3 

9.8 

2.9 

A30 

101 

.88 

113.8 

11.9 

3<>3 

B 16 

101 

.88 

114*3 

12.4 

M 

C 1 6 

101 

.88 

114.6 

12.7 

3.8 

A3 1 

101 

.03 

117.1 

16.1 

4.8 

BI7 

101 

.03 

118.7 

17.7 

3.3 

Cl  7 

101 

.03 

117.8 

16.8 

3.0 

A  32 

100 

.24 

123.5 

23.3 

6.6 

A33 

120.5 

30.3 

6.0 

JBI8 

117.4 

17.2 

3.1 

)  C 1 8 

119.9 

19.7 

3.9 

A  34 

117.4 

17.2 

3.1 

B 1 9 

118.7 

18.5 

3.5 

|CI9 

117.5 

17-3 

I A 35 

116.3 

16.1 

4.8 

:B20 

119.0 

18.8 

3.6 

C20 

116.7 

16.5 

4.9 

A  36 

114.8 

14.6 

4.3 

B2I 

113.5 

13.3 

4.0 

C2I 

114.6 

14.4 

4.3 

A3 1 

113.4 

13.  2 

3.9 

;  B22 

lll.l 

10.9 

3.  2 

C22 

113.4 

13.2 

3-9 

,  A33 

113.1 

12.9 

3.0 

B23 

110.1 

9.9 

2.9 

C23 

111.2 

11.0 

3«  3 

A39 

111.9 

11.7 

3*3 

B24 

112.0 

11.8 

*  3*3 

C24 

1 00*24 

1 11. 1 

11.5 

3  *4 

Beginning  of  run 

End 

Head  over 

broad  crested  weir 

H  = 

H  = 

Remarks 


Downstream  scale  reading: 


(I  ) 
(2) 

(3) 

(4) 


(I  ) 
(2) 

(3) 

(4) 


16Z 


Superimposed  Conditions  1:1  Slope  Model  Spillway 

H?/Ef9  =  °2  ■  1.3-5  q  "  0-843  C.f.s/ft  Dc  .  3.36  Run  Number  28 


Manometer 
Pos i t  i  on 

y 

Computed 
Zero  Rdg. 
(inches  elev. 

2 

Manometer 

Read i ng 

) ( i nches  e lev.  ) 

h 

Head 
h  *  z-y 

( i nches ) 

h  *  dc 

Head 

Critical  depth  Remarks 

(dimens i on  less ) 

A40 

1 00c 24 

111.9 

11.7 

3.3 

B25 

111.6 

11.4 

3.4  Toe  of  jump 

C25 

111.4 

11.2 

3.3  at  B9 

A4I 

11?. 7 

13.5 

4.0 

B26 

111.8 

11.6 

3.5  Turbulence 

C26 

111.6 

11.4 

3.4  throughout 

A42 

112.0 

11.8 

3.3 

B27 

111.6 

11.4 

3.4  Some  unstable 

C27 

111.7 

11.5 

3.4  surging 

A43 

_ 

— 

— 

B28 

109.3 

9.1 

z.) 

C28 

111.8 

11.6 

3.5 

A44 

111.1 

11.1 

3.3 

B29 

111. a 

11.0 

3.3 

C29 

111.9 

11.7 

3.5 

A45 

111.4 

11.2 

3.3 

B30 

111.4 

11.2 

3.3 

C30 

110.7 

10.3 

3.1 

A46 

A47 

111:1 

&•? 

l:t 

B3I 

111.6 

11.4 

3.4 

C3I 

110.3 

10.1 

3.0 

A49 

112.4 

12. 2 

3.6 

B32 

111.7 

n.5 

3.4 

1  C32 

112.1 

11.9 

3.3 

A50 

112.3 

12.5 

3.7 

A5I 

112.3 

12.3 

3.7 

A  52 

113.2 

13.O 

3.9 

A53 

113.7 

13-3 

4.0 

1  A  54 

114.4 

14.2 

4.2 

B33 

114.3 

14.1 

4.2 

C33 

114.1 

13.9 

4.1 

A55 

114.7 

14.5 

4.3 

A  56 

114.8 

14.6 

4.3 

A57 

114.7 

14.5 

4.3 

A  58 

114.9 

14.7 

4.4 

A59 

115.0 

14.8 

4.4 

A60 

H5.5 

13.1 

4.5 

;  A6I 

115.3 

13.1 

4.5 

A  62 

115.6 

13.4 

4.6 

A  63 

1 00*24 

115.7 

15.3 

4.6 

Beginning  of  run 

End  of  run 

Head  over 

broad  crested  weir 

H  = 

H  - 

Oownstream 

scale  readings 

(1  ) 

(!) 

(2) 

(2 ) 

(3) 

(3) 

(4) 

(4) 

: 

.  , 


(. 


eld  •‘laniJ 


%■ 


* 

. 

n,,l 
'  .11 


ill 

i,  i 

m 


c*xj: 


. 


163 


Superimposed 

H2/Ef?  “ 


Cond i t i ons 
D?  -  11. 8q 


1:1  Slope 
0.843  c.f.s/ft 


D0  =  3.36 


Mode  I  Spi I  I  way 
Run  number  29 


Manometer 
Pos it i on 

A25 
B I  i 
CM 
A26 
B 12 
C 1 2 
II  A27 
B 13 
|||  C 1 3 
A28 
B 14 
ICI4 
A29 

BI5 

;ci5 
A30 
BI6 
|!C  1 6 

Ip  1 

BI7 
j  € 1 7 
I.A32 
I1  A33 
''  B 1 8 
€18 
A  34 

II  |b  1 9 

;C  1 9 
A35 
820 
C20 
!  A  36 
B2I 
€21 
A3 1 
822 
!  €22 
A38 
823 
!  €23 
!  A39 
B24 
€24 


y 

z 

h 

h  *  dc 

Computed 

Manometer 

Head 

Head 

Zero  Rdg. 

Read i ng 

h  =  z-y 

Critical  depth 

nches  e lev .  ) 

( i  nches  e lev . ) 

(i  riches) 

(d i mens i on  1  ess ) 

107 

.82 

107.06  ~ 

-O.76 

-0.53 

107 

.32 

107,92 

0.10 

0.03 

107 

.32 

109-12 

1.50 

0.3? 

106 

.  12 

10^.90 

-0.22 

-0.07 

106 

.  12 

107.62 

1.50 

0.^5 

106 

.  12 

— 

— 

104 

.42 

108.6 

4.2 

1.3 

104 

.42 

106.3 

1.9 

0.6 

104 

.42 

109.2 

4.8 

1.4 

103 

.37 

IO8.3 

4.7 

1.4 

103 

.57 

106.2 

2.6 

0.8 

103 

.57 

107.5 

3.9 

1.2 

102 

.73 

106.7 

4.0 

1.2 

102 

.73 

103.7 

3.0 

0.9 

102 

.73 

105.8 

3-1 

0.9 

101 

.38 

107.6 

5.7 

1-7 

101 

.88 

107.3 

5.4 

1.6 

101 

.88 

108.2 

6.4 

1.9 

101 

.03 

112.6 

11.6 

5.5 

101 

.03 

112.6 

11.6 

5.5 

101 

.03 

112.9 

11.9 

3.5 

100 

i.24 

128.6 

28.4 

8.5 

118.6 

18.4 

5.5 

106.7 

6.5 

1.9 

116.1 

15.9 

4.7 

110.8 

10.6 

3.2 

112.5 

12.3 

3*7 

110.8 

10.6 

3.2 

109.8 

9.6 

2.9 

114.9 

14.7 

4.4 

110.6 

11.4 

3.4 

106.9 

6.7 

2.0 

104.4 

4.2 

1*3 

106.3 

6.1 

I08 

105.2 

3-0 

1.5 

101.0 

0.8 

0.2 

104.9 

4.7 

1.4 

106.5 

6.3 

1.9 

101.1 

0.9 

0.3 

103.9 

3-7 

1.1 

105.1 

4.9 

1.5 

IOC 

>.24 

105.9  5-7 

10 5* i nni n|f ?>f  run 

1.7 

End 

!  crested  weir 

H  = 

H  = 

Remarks 


i;  Downstream  scale  reading; 


(I  ) 
(2) 

(3) 

(4) 


(I  ) 
(2) 

(3) 

(4) 


m- 


Superimposed  Conditions  lil  Slope  Model  Spillway 

^2^f2  _ ®2  ~  11  ~0.  '43  C.f.s/ft  Dq  a  3*56  Run  Number  PQ 


V 

2 

h 

h  d 

Manometer 

Computed 

Manometer 

Head 

Head 

Pos i t  i  on 

Zero  Rdg. 

Read i ng 

h  =  z~y 

Remarks 

( i nches  e lev.  )  C 

nches  e lev* ) 

C i nches ) 

(d irnens i on  less ) 

A40 

1 00*24 

105.6 

5.4 

16. 

B25 

105.5 

5.3 

1.6 

C25 

104.8 

4.  6 

1.4 

A4I 

109.9 

9.7 

2.9 

B26 

105  .8 

3.6 

1*7 

C26 

105.5 

5.3 

1.6 

A42 

106.1 

5.9 

1.8 

B27 

103.4 

5.2 

1.3 

C27 

106.3 

6.1 

1.8 

A43 

—  — 

_  _  _ 

B28 

102.6 

2.4 

°  4 

C28 

106.2 

6.0 

1.8 

A44 

105.5 

3*3 

1.6 

B29 

105.5 

3*3 

1.6 

C29 

105.5 

3*3 

1.6 

A  45 

105.9 

5.7 

1.7 

B30 

105.7 

5.5 

1.6 

C30 

106.0 

3.3 

1.7 

A46 

107.8 

7.6 

2.3 

A47 

106.1 

5.9 

1.8 

B3I 

iog.o 

6.8 

2.0 

C3I 

A49 

B32 

C32 

A50 

A5I 

106.9 

6.7 

2.0 

105.4 

5.2 

1.3 

107.7 

7.5 

2.2 

107.2 

7.0 

2.1 

183.1 

& 

A  52 

109*2 

9.0 

2.7 

A  53 

110.0 

9.8 

2.9 

A  54 

110.2 

10.0 

3.0 

B33 

110.2 

1Q.0 

3.0 

C33 

110.2 

10.0 

3.0 

A55 

110.7 

10.5 

3.1 

A  56 

110.8 

10.6 

3.2 

A57 

A  58 

111.2 

111.3 

11.0 

11.1 

1:1 

A  59 

111.3 

11.1 

3.3 

A60 

111.6 

11.4 

3-4 

A6I 

111.8 

11.6 

3.5 

A  62 

112.0 

11.8 

3.5 

A63 

100.24 

11200 

11.8 

3.5 

Beginning  of  run 

End  of  run 

Head  over 

broad  crested  weir 

H  = 

H  = 

Downstream 

scale  readings 

Cl  ) 

CD 

(2) 

(2) 

(3) 

(3) 

(4 ) 

(4) 

j 

Superimposed  Conditions 

H2/Ef?  =  D2  =  4.1  q  = 

1:1 

0.186  o.f. 

Slope  E.  D. 
s/ft  Do  a  1 

Mode  1  Spi  1 Iway 
#23  Run  number  ^ 

y 

z 

h 

h  *  dc 

Manometer 

Computed 

Manometer 

Head 

Head 

Pos it i on 

Zero  Rdg. 

( i nches  e  lev .  ) 

Read i ng 
( i  nches  e 1 ev 

h  =  z-y 

.  )  ( 1 nches  ) 

Critical  depth  Remarks 

(d imens i on  1  ess ) 

<\25 

107.82 

~H3b.9Z~ 

-TT77T 

31  1 

107.82 

107.80 

-0.02 

-0.02 

Cl  1 

107.82 

108.80 

0.98 

0.80 

\26 

106. 12 

106.50 

0.38 

0.31 

312 

106. 12 

107.70 

1.58 

1.28 

:i2 

106. 12 

_ _ 

— 

— 

jV27 

104.42 

105.76 

1.34 

1.09 

313 

104.42 

104.25 

-0.17 

-0.14 

Cl  3 

104.42 

_ _ 

— 

,\28 

103.57 

103.55 

-0.02 

-0.02 

314 

103.57 

- — 

— 

— 

P 1 4 

103.57 

103.32 

-0.23 

-0.20 

29 

102.73 

103.74 

1.01 

0.82 

315 

102.73 

103.10 

0.37 

0.30 

bis 

102.73 

—  —  — 

-- 

!\30 
*316 
'16 
\3 1 

317 
517 
\32 
\33 

318 
PI8 
\34 

319 
>  1 9 
\35 
teo 
20 
\36 

321 
521 
i3l 

322 
22 
\38 

323 

323 
^39 

324 
24 


101.88 

101.88 

101.88 

101.03 

101.03 

101.03 

100.24 


100.24 


102.98 

103.30 

102.32 

102.13 

101.38 

102.00 


1.10 

1.42 

0.64 

1.12 

0.39 

0.97 


0.89 

1.13 

0.32 

0.91 

0.43 

0.79 


Head  over  broad  crested  weir 

' 

Pownstream  scale  reading; 


18§i°5° 

8-JQ 

8:2 

101.6 

1.4 

1.1 

100.8 

0.6 

0.3 

102.1 

1.9 

1.5 

102.0 

1.8 

1.5 

98.8 

-0.4 

-0.3 

102.2 

2.0 

1.6 

102.9 

2.7 

2.2 

98.3 

-0.3 

-0.4 

100.0 

-0.2 

-0.2 

103.1 

4.9 

4.0 

100.7 

0.3 

0.4 

102.7 

2.3 

2.0 

102.4 

2.2 

1.8 

101.3 

1.1 

0.9 

102.1 

1.9 

1.5 

102.4 

2.2 

1.8 

102.2 

2.0 

1.6 

102.2 

2.0 

1  •  6 

101.4 

1.2 

1.0 

101.3 

1.1 

0.9 

Beginning  of  run 

H  = 

H  = 

(I  ) 
(2) 

(3) 

(4) 


End  of  run 


(I  ) 
(2) 

(3) 

(4) 


£  F 


/«S£ 


Superimposed  Conditions 


Ho/E 


'2/cf2 


4.1  q  = 


1:1  Slope  E*D. 
0.186  o.f.s/ft 


Mode  I  Sp i I  I  way 
8c*”  l<t23  Run  Number 


I  Manometer 

Pos  i  t  i  on 

A40 
B25 
!  C25 
j  A4I 
B26 
C26 
A42 
B27 
iC27 
A43 
B28 
C26 
A44 
(IB29 
!'C29 
A  45 
B30 
C30 
A46 
A47 
B3I 
C3! 

A49 
B32 
C32 
A50 
A5I 
A  52 
A  53 
A  54 
B33 
C33 
A55 
A  56 
A  57 
A  58 
A  59 
A60 
A6 1 
A  62 
A63 


y 

Computed 
Zero  Rdg. 

( i nches  e  lev. )  ( 
100.24 


Manometer 
Read i ng 
inches  elev.) 


100.24 


Head 


( i nches ) 


h 

,  Head^ 
Critical  depth 
Cd imens i on  less ) 


Remarks 


Head  over  broad  crested  weir 


Downstream  scale  reading! 


102.6 

T74 

2.0" 

10  2.2 

2.0 

1.6 

102.4 

2.2 

1.8 

102.J 

2.1 

1.7 

101.8 

1.6 

1.3 

102.1 

1.9 

1.5 

102.9 

2.7 

103.0 

2.8 

2.3 

103- J 

3.1 

2.3 

—  —  — 

—  —  — 

— — — 

103.2 

5.0 

2.4 

103.6 

5.4 

2,8 

103.5 

3.5 

2.7 

1*3.9 

3-7 

103.4 

3.2 

2.6 

103.9 

3.7 

3.0 

103.6 

3.4 

2.8 

104.0 

3-8 

3.1 

104.0 

3.8 

3.1 

104.1 

3.9 

3.2 

104.1 

3.9 

3.2 

104.1- 

3.9 

3.2 

104.2 

4.0 

3.3 

104.2 

4.0 

3.3 

104.1 

3.9 

3.2 

104.2 

4.  0 

3.3 

104.2 

4.0 

3.3 

104.2 

4.0 

3.3 

104.  2 

4.0 

3.3 

--- 

— 

— 

1 - 

— 

— > 

104.1 

3-9 

3.2 

— 

— 

— 

104.1 

3.2 

104.1 

3.2 

104.1 

3-9 

3.2 

140.0 

3.8 

3.1 

104.1 

3.9 

3.2 

— 

— 

— 

— 

— 

— 

— 

Beginning  of  run 

— - 

H  = 


Cl ) 
(2) 

(3) 

(4) 


H  - 


End  of  run 


(!) 

(2) 

(3) 

(4) 


r 


* 


-k. 

r’" 


t, 


/£  7 


Superimposed 

H2/Ef2  "  _ 


Cond i t i ons 

D2  -6.2  q  =0.186  C.f.s/ft 


1:1  Slope  ^l^iode  I  Spillway 
Run  number 


Dc  ^  1.23 


Manometer 
Pos i t i on 


Computed 
Zero  Rdg* 


Manometer 
Read i ng 


h 

Head 


h  *  d( 
Head 


Critical  depth 


( i nches  e lev . ) 

( i nches  ©lev.  } 

( i  riches ) 

(d i mens i on  1  ess  ) 

A25 

107 

.82 

T0F.T5' 

-0.90 

-0.75 

B 1  1 

107 

.32 

107.78 

-0.04 

-0.05 

Cl  1 

107 

.32 

108.80 

0.98 

0.80 

1  A26 

106 

.  12 

10$. 50 

0.58 

0.31 

812 

106. 12 

106.72 

0.60 

0.49 

CI2 

106 

.  12 

- - 

— 

— 

A27 

104 

.42 

106.70 

2.28 

1.85 

813 

104 

.42 

105.55 

1.15 

0.92 

CI3 

104 

.42 

_ 

-- 

-- 

A28 

103 

.37 

105.5 

1.9 

1.5 

B 14 

103 

.57 

.... 

CI4 

103 

.57 

105.5 

1.7 

1.4 

1  A29 

102 

.73 

105.8 

5.1 

2.5 

IBI5 

102 

.73 

105.6 

2.9 

2«  4 

Cl  5 

102 

.73 

—  —  — 

— 

A  30 

101 

.  88 

105.5 

5.6 

2.9 

B 1 6 

.  101 

.88 

10^.9 

4.0 

5.5 

Cl  6 

101 

.88 

105.5 

5.6 

2.9 

i  A3 1 

101 

.03 

105.7 

4.7 

5.8 

BI7 

101 

.03 

105.6 

4.6 

5.7 

1C  17 

101 

.03 

105.6 

4.6 

5-7 

A  32 

100.24 

106.8 

6.6 

5.4 

A  33 

105.8 

5.6 

4.6 

i  B 18 

106.0 

5.8 

4.7 

’  |C!8 

105.6 

5.4 

4.4 

i  A  34 

105.7 

5.5 

4.5 

;  b  1 9 

104.0 

5-8 

5.1 

:  c  1 9 

105.1 

4.9 

4.0 

j  A35 

105.5 

5.5 

4.5 

B20 

105.7 

5.5 

4.5 

C20 

104.8 

4.6 

5-7 

A36 

104.4 

4.2 

5.4 

!?! 

105.1 

4.  9 

4.0 

104.9 

4.7 

5.8 

A3 1 

B22 

C22 

A33 

823 

C23 

A39 

B24 

C24 

IOC 

)*24 

105.5  5.1 

105.4  5.2 

104.9  4.7 

105.1  4.9 

105.4  5.2 

105.1  4.9 

105.2  5*0 

104.9  4.7 

104.  7  geg  inning  ^T^run 

4.1 

4.2 

5.8 

4.0 

4.2 

4.0  . 

4.0 

5-8 

5*7  End 

Remarks 


Head  over  broad  crested  weir 


Downstream  scale  reading: 


(I  ) 
(2) 

(3) 

(4) 


H  = 


(I  ) 
(2) 

(3) 

(4) 


IGS 


Superimposed  Conditions  1:1  Slope  E.D.  Model  Spillway 

H2/Ef7  ^  P2  =  6 ■  2 "  q  =  0.186  O.f.s/ft  Dc-  1.25"  Run  Number  32 


Manometer 
Pos  i  t  i  on 

y 

Computed 

Zero  Rdg. 

( i nches  e  lev. )  ( i 

2 

Ma nometer 

Read i ng 
nches  elev. ) 

h 

Head 
h  «  :  -  y 

C i nches ) 

h  *  d 

Head 

Critical  depth  1 

(d ime ns i on  less ) 

A40 

100*24 

105.2 

5.0 

4.1 

B25 

105*2 

5.0 

4. 1 

C25 

105.2 

510 

4.  1 

A4I 

105.1 

4.9 

4*0 

B26 

;o5.o 

4.8 

3*9 

C26 

105.1 

4.9 

4.0 

A42 

105.5 

5.3 

4.3 

B27 

105.4 

5.2 

4.2 

C27 

105.6 

■  5.4 

4.  4 

A43 

— 

— 

— 

B28 

105.3 

5.5 

4.5 

C28 

105. 9 

5.7 

4.6 

A44 

105.9 

5.7 

4.6 

B29 

106.0 

5.8 

4.7 

C29 

105.8 

5-6 

4.  6 

A  45 

106.5 

6. 1 

5.0 

B30 

106.0 

5.8 

4.7 

C30 

10612 

6*  0 

4.9 

A46 

106.5 

6.1 

5.0 

A47 

B3I 

106.4 

6.2 

5.0 

C3I 

106.5 

6 .1 

5.0 

A49 

106.4 

6.2 

5.0 

B32 

106.4 

6.2 

5.0 

C32 

106.5 

6.3 

5-1 

A  50 

106.4 

6.2 

5.0 

A5I 

106.5 

6.3 

5-1 

A  52 

106.5 

6.3 

5.1 

A53 

1  A  54 

106.5 

6j.3 

5.1 

B33 

— 

- - 

C33 

106.5 

6.3 

5-1 

A55 

- - 

— 

— 

A  56 

106.5 

6.3 

5.1 

A  57 

106.4 

6.2 

5-0 

A  58 

106.4 

6.2 

5-0 

A59 

106.4 

6.2 

5.0 

A60 

106.4 

6.  2 

5.0 

A6I 

- — 

— 

““  “ 

A  62 

_ _ 

— 

— 

A63 

100*24 

_  _  _ 

--  - 

— 

Beginning  of  run 

End  of  run 

Head  over 

broad  crested  weir 

H  - 

H 

s= 

Downstream 

scale  readings 

Cl ) 

CD 

(2) 

(2) 

r 

(3) 

(3) 

(4) 

(4) 

1&9 


Superimposed 

H2/Ef?  ° 


Manometer 

Position 


A25 
B I  I 
Cl  I 
A26 
B 1 2 
C 1 2 
A27 
B 1 3 
CI3 
A28 
B 14 

liCI4 

A29 
IBI5 
Cl  5 
’A30 
IB  1 6 
C 1 6 
A3 1 
B 1 7 
Cl  7 
A  32 
A33 
B 18 
Cl  8 
A  34 
819 
Cl  9 
A  35 

;b2o 

C20 
A  36 


B2I 


C2I 


A3 1 
B22 
C22 
!  A 38 
823 


C23 


A39 

824 

C24 


Cond i t i ons 

02  =  9  •  4-  q  = 


Slops  1:1  E.D. 
0.186  c.f.s/ft  Dc  -  1 


23w 


Mode  I  Spi I  I  way 
Run  number  ^ 


Computed 
Zero  Rdg* 

( i nches  3  lev .  ) 


107.82 

107.82 

107.82 

106. 12 

106. 12 

106. 12 

104.42 

104.42 

104.42 

103.57 

103.57 

103.57 

102.73 

102.73 

102.73 

101 .88 

101.88 

101.88 
101.03 
101.03 
101.03 
100.24 


100.24 


Head  over  broad  crested  weir 


Downstream  scale  reading; 


z 

Manometer 

Read i ng 
nches  ©lev.  ) 

h 

Head 

( i nches ) 

h  *  dc 

Head 

Critical  depth  R 

(d imens i on  1  ess ) 

108.49 

0.  66 

0.54 

109.20 

1.38 

1.12 

109.98 

2.16 

1.76 

109.1 

3.0 

2.4 

107.9 

1.8 

1.5 

109.2 

4?8 

3.9 

108.5 

4.1 

3.3 

O  1 

OO  | 

i 

OO 

5-2 

4.2 

108.5 

4.9 

4.0 

108.9 

6.2 

5.0 

108.7 

6.0 

4.9 

109.0 

7.1 

5.8 

108.9 

7.0 

3. 7 

108.8 

6.9 

5.6 

109.3 

8.3 

6.7 

109.3 

8.3 

6.7 

109.2 

8.2 

6.7 

110.1 

9.9 

8.0 

109.6 

9.4 

7.6 

109.7 

9.5 

7.7 

199.6 

9*4 

7.6 

109.5 

9.3 

7.6 

— 

—  - 

— 

4.09.1 

8.9 

7.2 

109.3 

9.1 

7.4 

109.3 

9.1 

7.4 

10920 

8.8 

7.2 

108.9 

8.7 

7.1 

108.9 

8.7 

7.1 

108 .9 

8.7 

7.1 

109.1 

8.9 

7.2 

109.0 

8.8 

7.2 

108.8 

8.6 

7.0 

109.1 

8.9 

7.2 

10  9.0 

8.8 

7.2 

109.1 

8.9 

7.2 

109.0 

8.8 

7.2 

108.8 

8.6 

7.0 

108  •  ^eg } nn  i 

r§]‘§f  run 

^ ^  End  of  run 

H  = 

H  = 

(1  ) 

(1  ) 

(2) 

(2) 

(3) 

(3) 

(4) 

(4) 

Remarks 


/  7  <5 


Superimposed  Conditions 

H2/Ef?  =  °2  =  »4 


q  = 


Slope  1:1  E.D. 
0.186  c.f.s/ft  Dc  -  1 


2 7  Model  Spi I  I  way 
Run  Number 


Manometer 
Pos  1 1  i  on 


A40 
B25 
C25 
A4I 
B26 
C26 
A42 
B27 
C27 
A43 
B28 
I  C28 
A44 
B29 
C29 
A  45 
B30 
C30 
A46 
A47 
B3I 
C3! 
A49 
B32 
C32 
A50 
A5I 
A  52 
A  53 
A  54 
B33 
C33 
A55 
A  56 
A  57 
A  58 
A59 
A60 
A6 1 
A  62 
A  63 


Computed 
Zero  Rdg. 
(inches  e lev, 
100.24 


)<i 


Manometer 
Read i ng 
iches  e lev •  5 


100.24 


h 

Mead 
h  a=  z-y 

Ci nches ) 


h  «  d( 
Head 


Critical  depth 
(d imens i on  less ) 


Remarks 


Head  over  broad  crested  weir 
Downstream  scale  readings 


109.2 

9.0 

7.3 

108.9 

8.7 

7.1 

109.0 

8.8 

7.2 

109.1 

8.9 

7.2 

108 .6 

8.4 

6.8 

108.7 

8.5 

6.9 

109.0 

8.8 

7.2 

109.1 

8.9 

7.2 

109.0 

8.8 

7.2 

109.0 

8.8 

V 

7.2 

109.1 

8.9 

7.2 

109.1 

8.9 

7.2 

109.0 

8.8 

7-2 

109.3 

9.1 

7.4 

109.1 

8.9 

7.2 

109.3 

M 

7.4 

109.4 

9.2 

7.5 

109.4 

9.2 

7.5 

109.4 

9.2 

7.5 

109.4 

9.2 

7.5 

109.4 

9.2 

7.5 

109.4 

9.2 

7.5 

109.4 

9.2 

7.5 

109.3 

9.3 

7.6 

10  9.3 

9.3 

7.6 

109.5 

9.3 

7.6 

109.5 

9.3 

7.6 

— 

— 

«•  —  «» 

109.5 

9.3 

109.5 

9.3 

7.6 

109.3 

9.1 

7.4 

109.4 

9.2 

7.5 

109.3 

9.1 

7.4 

109 . 4 

9.2 

7.5 

109.5 

9.3 

7.6 

109.5 

9.3 

H 

109.5  ■ 

9.3 

7.6 

H  = 


Begi nn  s  ng  of  run 


(I  ) 
C2) 

(3) 

(4) 


End  of  run 


CD 

(2) 

(3) 

(4) 


Mode  I  Sp i I  I  way 
Run  number 


(Super Imposed  Conditions  Slope  1:1  E.D. 

H2/Ef2  = _ ^2  =  12.1  Q  =  0.186  c.f.s/ft 


l±2i 


Manometer 
Pos i t i on 


A  I 
A2 
A3 
||A4 
A5 
!  A6 

A7 
A  8 
|A9 
A  10 

!;ai  i 

B! 

!  A  12 
C'l 
A  1 3 
i  A  1 4 
A  I  5 
A  16 
fB2 
C2 
A  17 
B3 
|C3 
A  18 
B4 
C4 
A  1 9 
B5 
C5 


A20 

B.6 

C6 

A2I 

B7 

07 

A  22 

B8 

te 

A23 

B9 

C9 

A24 

BIO 

•CIO 


Computed 
Zero  Rdg. 
(inches  elev.  ) 

163,82 

159.60 
155.34 
151.08 
146.86 

142.61 

138.39 
136.69 
134.98 
133.29 

•  1 3 1.58 
129.89 
129.89 
129.89 
128.19 
126  50 
124.74 

123. 10 

123.10 
123, !0 

121.40 
121.40 
121.40 

•  119.70 

I  19.70 
f 19.70 
i 18.00 
i 18.00 
I  18.00 
I  16. *0 
I  16.40 
I  16,40 
I  14.61 
I  14.61 
I  14.6! 

I  12,91 
I  12.91 
!  12.91 
111.21 
111.21 
111,21 
109.51 
S  09. 5  I 
i 09. 5  I 


Manometer 
Read i ng 


Head 
h  =■-.  z* 


Head 


Critical  depth 


jHead  over  broad  crested  weir 
Downstream  scale  reading: 


( i nches  elev.)  ( i 

nc hes ) 

(d imens i on 

163.70 

-0.12 

-0.10 

160.18 

O.58 

0.47 

155.90 

O.46 

0.37 

151.62 

0.54 

0.44 

146. 80 

-0.06 

-0.05 

142.96 

0.35 

0.28 

138.70 

0.31 

0.25 

137.06 

0.37 

0.30 

134.65 

-0.33 

-0.27 

133.18 

-0.11 

-0.09 

131.90 

0.32 

0.26 

130.03 

0.41 

0.33 

129.92 

0.03 

0.02 

128.72 

0.53 

0.43 

126.85 

0.35 

0.28 

125.00 

0.2  6 

0.21 

123.66 

0.56 

O.46 

123.69 

0.59 

0.48 

124.82 

1.72 

1.40 

121.99 

0.58 

0.47 

121.60 

0.20 

0.16 

121.75 

0.35 

0.28 

119.90 

0.20 

0.16 

120.56 

0.86 

0.70 

120.50 

0.80 

0.65 

117.40 

-0.60 

-0.49 

118.12 

0.12 

0.10 

119.32 

1.32 

1.07 

116.15 

-0.25 

-0.20 

117.13 

0.73 

0.59 

117.20 

0,80 

0.65 

119.96 

0.35 

0.28 

115.45 

0.84 

0.6^ 

114.72 

0.11 

0.09 

113.53 

0.62 

0.50 

112.82 

-0.09 

-0.07 

113.85 

0.94 

O.76 

113.1 

1.9 

1.5 

113.9 

2.7 

2.2 

113.0 

1.8 

15. 

112.4 

2.9 

2.4 

111.8 

2.3 

1.9 

112.1- 

2. 6 

2.1 

Hegi nn i ng 

ot  run 

H  = 

H  : 

(I  ) 
(2  5 

(3) 

(4) 


End 


(I  ) 
(2) 

(3) 

(4) 


/  7/ 

M 

Remarks 

Energy  Dissipators 
in  place 

Toe  of  jump  at  B9 

Turbulence  to 
1.0*  mark 


of  run 


/7a 


Super  irr  posed 

H2/Ef ?  31 


Cond i t i ons 
D2  =  12. lq 


Slope  1:1  E.D. 
0.186  c.f.s/ft  Dc  -  1 


Mode  I  S p i I  I  way 
2511  Run  number ^4 


Manometer 

Pos it i on 

y 

Computed 

Zero  Rdg* 

(i nches  3 lev,  ) 

z 

Ma nometer 

Read i ng 
( i nches  e lev .  ) 

h 

Head 
h  -  z~y 
(inches) 

h  +  dc 

Head 

Critical  depth  Remarks 

(dimens i on  1  ess ) 

A25 

107 

.82 

'  TXTT7 

5«  9 

3.2 

B 1  1 

107 

.82 

111.9 

4.1 

3.3 

Cl  1 

107 

.82 

112.0 

4.2 

5.4  Toe  of  jump 

A26 

106. 12 

111.9 

M 

4.7  at  B9 

B 12 

106 

.  12 

112.6 

6.5 

3.3 

C 1 2 

106 

.  12 

— 

— 

-  Turbulence 

A27 

104 

.42 

112.0 

7.6 

6.2  to  1.0  ft. 

BI3 

104 

.42 

111.6 

7.2 

5.9  mark 

CI3 

104 

.42 

— 

—  - 

— _ 

A28 

103 

.37 

111.9 

8.3 

6.7  Flat 

BI4 

103 

.57 

—  _ 

- — 

|  CI4 

103 

.57 

111.9 

8.3 

6.7 

A29 

102 

.73 

111.9 

9.2 

70 

IBI5 

102 

.73 

ni.8 

9.  ii 

7.4 

CI5 

102 

.73 

_ _ 

— 

- — 

!A30 

101 

.88 

112.1 

10.2 

8.3 

B 1 6 

101 

.88 

111.9 

10.0 

8.1 

;  c  1 6 

101 

.88 

112.1 

10.2 

8.3 

A3 1 

101 

.03 

112.4 

11.4 

9.3 

B 1 7 

101 

.03 

112.2 

11.2 

9.1 

CI7 

!  0 1 

.03 

112.5 

11*3 

9.2 

A  32 

100 

.24 

112.9 

12.7 

10.3 

A  33 

112.7 

12.5 

10.2 

B 1 8 

112.6 

12.4 

10.1 

1 C 1 8 

112.6 

12*4 

10.1 

A  34 

—  — — 

— 

—  —  — 

B 1 9 

112.4 

12.  2 

9.9 

CI9 

112.4 

12.  2 

9.9 

A35 

112.5 

12.1 

9.8 

B20 

112.5 

12.1 

9.  8 

C20 

112  .2 

12.  0 

9.8 

A  36 

112.2 

12.0 

9.8 

B2I 

112.2 

12.0 

9.8 

C2I 

112.  5 

12.1 

9.8 

A3 1 

112.5 

12.1 

9.8 

B22 

112.5 

12.1 

9.8 

C22 

112.2 

12.  0 

9.8 

A38 

112.  2 

12.0 

9.8 

;B23 

112.2 

12.0 

9.8 

C23 

112.  5 

12.1 

9.8 

A39 

112.1 

11.9 

9.7 

B24 

112.0 

11.8 

9.6 

C24 

100.24 

Beginning  of  run 

End  of  run 

Head  over 

broad  crested  weir 

H  = 

H  = 

Downstream 

scale  reading: 

(1  ) 

(1  ) 

(2) 

(2) 

1 

(3) 

(3) 

(4) 

(4) 

\ 


/73 


Superimposed 

Conditions 

Slope  1:1 

E.D. 

Mode  1  Sp i 1  1  way 

= 

02  = 12.1  q  = 

0.186  c. 

f.sf-ft  Dc  - 

^ ^  Run  Number  ^4 

V 

Z 

h 

h  dc 

Manometer 

Computed 

Manometer 

Head 

Head 

Pos  i  +  i  on 

Zero  Rdg. 

Read i ng 

h  ~  r-y 

Critical  depth  Remarks 

( i nches 

e lev, )( i nches  elev») 

(inches ) 

(d imens i on i ess ) 

A40 

1 00*24 

112.3 

12.1 

9.TT 

B25 

112.2 

12'*.0 

9.8 

C25 

112.2 

12*0 

9.8 

A4I 

112.2 

12.0 

9.8 

B26 

112.0 

11.8 

9.6 

C26 

112.2 

12.0 

9.8 

A42 

112.3 

12.1 

9.8 

B27 

112.2 

12.0 

9.8 

C27 

112.3 

12.1 

9.8 

A43 

— 

B28 

112.2 

12.  0 

9.8 

C28 

112.3 

12.1 

9.8 

A44 

112.3 

12.1 

9.8 

.  B29 

112.3 

12.1 

9.8 

l  C29 

112.2 

12.0 

9.8 

A45 

112.3 

12.1 

9.8- 

112.3 

12.1 

9.8 

G3° 

112.  3 

12,.  1 

9.8 

A46 

112.3 

12.1 

9.8 

A47 

112.3 

12.1 

9.8 

B3I 

112.4 

12.  2 

9.9 

C3I 

112.3 

12.1 

9.8 

A49 

B32 

112.4 

112.42 

12.2 

12.2 

?:? 

C32 

112.4 

12.2 

9.9 

A50 

112.4 

12.2 

9.9 

A5I 

112.4 

12.2 

9.9 

A  52 

112.4 

12.2 

9.9 

A  53 

A  54 

112*4 

12.2 

9.9 

B33 

III 

M  — 

C33 

112*4 

12.2 

9.9 

A55 

__  ■ 

A  56 

112.4 

12.2 

9-9 

A  57 

112.3 

12.1 

9.8 

A  58 

112.3 

12.1 

9.8 

A59 

■  112.3 

12.1 

9.8 

A60 

112.3 

12.1 

9.8 

A6I 

A  62 

A  63 

100,24 

Beginning  of  run 

End  of  run 

Head  over  broad  crested  weir 

H  = 

H  a 

Downstream  scale  readings 

(1  ) 

CD 

(2) 

(2) 

(3) 

(3) 

<4  ) 

(4) 

J74 


Superimposed  Conditions 
H2/Ef2  ° °2  -  18.5" 


Manometer 
Pos  i  t  i  on 


Slope  1:1  E.  D. 

0,186  c.f.s/ft  -  1.25 


Mode  I  Sp i I  I  way 
Run  number  xr 


Computed 
Zero  Rdg, 


Manometer 
Read i nq 


Head 
h  =:  z- 


Head 


Critical  depth 


Remarks 


(i 

nches  e lev.  ) 

(inches  elev.) 

Cil 

•^ches ) 

(d imens i on  less  ) 

Al 

163.82 

163.72 

-0.10 

-0.08 

A2 

1 39*60 

160.16 

O.56 

O.46 

A3 

1 55.34 

155.78 

0.44 

0.36 

A4 

151.08 

151.64 

O.56 

O.46 

A5 

1 4o. bo 

146.86 

0.00 

0.00 

A6 

A7 

A8 

A9 

AI0 

142.61 

138.39 

136.69 

134.98 

133.29 

1  X  !  SP, 

142.95 

158.70 

137.06 

134.64 

133. 18 

0.32 

0.31 

0.37 

-0.34 

-0.11 

0.26 

0.25 

0.30 

-0.28 

-0.09 

A  1  1 

Bl 

129.89 

131.90 

0.32 

0.26 

A  12 

129.89 

130.32 

0.43 

0.35 

Id 

129.89 

129.92 

0.03 

0.02 

A  13 

128. 19 

128.71 

0.52 

0.42 

A  14 

126  50 

126.85 

0.35 

0.28 

A  1 5 

124.74 

125.00 

0.26 

0.21 

A!6 

123. 10 

123.66 

O.56 

O.46 

B2 

123. 10 

123.68 

O.58 

0.47 

C2 

123. !C 

124.75 

1.65 

lo34 

A 17 

121.40 

121.98 

0.58 

0.47 

83 

121.40 

121.62 

0.22 

0.18 

C3 

121.40 

121.75 

0.35 

0.28 

A  18 

1 19.70 

119.90 

0.20 

0.16 

B4 

1  19.70 

120.56 

0.86 

0.70 

C4 

1  19.70 

120.50 

0.80 

0.65 

A  1 9 

I  18.00 

117.4 

-0.6 

-0.5 

B5 

i 18.00 

119.0 

1.0 

0.8 

;C5 

! 18.00  ’ 

119.9 

1.9 

1.5 

A20 

1  16. A0 

118. 5 

2.1 

1.7 

B6 

1  16.40 

119o2 

2.8 

2.3 

C6 

1  16.40 

119.1 

2.7 

2.2 

A2I 

1  14.6! 

118.6 

4.0 

3.3 

B7  . 

1  14.61 

118.6 

4.0 

3.3 

C7 

. 

1  14.6! 

118.3 

3.7 

3.0 

A22 

1  12,91 

118. 5 

5.6 

4*6 

B8 

! 

1  12.91 

118.2 

5.3 

4.3 

C8 

A23 

1 12.91 

111.21 

118. 3 

118. 5 

5.4 

7.3 

4.4 

5.9 

B9 

1  1  1.2! 

118. 5 

7.3 

5*9 

C9 

I  1  1.21 

118.4 

7.2 

5.9 

A24 

BIO 

109.51 

109.51 

118. 5 

118.2 

9.0 

8,7 

7.3 

7.1 

CIO 

109.51 

II8.4 

8.9 

7.2 

End 

Begi nni ng 

of  run 

1  •  c~ 

Head  over  1 

broad 

crested  weir 

H  = 

1.87 

H  = 

Downstream 

sea  le 

f  reading: 

(1  ) 

(1  ) 

(2) 

(2) 

(3) 

(3) 

(4) 

(4) 

Toe  of  jump  at 
B5  Turb.  to 
hinge 

Energy  Dissipators 
in  place 


1.87 


I  :I 


oo.  :.r.  .  nx 


H 

n 

...I 

m 

b 


i 


r  J? 


r  r 


1 

Superimposed  Conditions 

H2/Ef9  -  D2  = 

Slope  1:1  D. 

0.186  c.f.s/ft  Dc 

/7S 

Mode  1  Spi 1 Iway 
s  1.  23”  Run  number  35 

y 

z 

h 

I"1  *  dc 

Manometer 

Computed 

Manometer 

Head 

Head 

Pos it i on 

Zero  Rdg* 

read i ng 

h  —  z* 

-y  Critical  depth  Remarks 

( i nches  a  lev,  ) 

U.nche^e  lev.  ) 

(inches)  (d i mens  ion  less ) 

A25 

107 

.82 

n.lr.5 

1077 

n.7 

B 1  i 

107 

.82 

118.3 

10.5 

8.5 

Cl  1 

107 

.82 

118.4 

10.6 

8.6 

A26 

106 

.  12 

118.5 

12,4 

10.1 

B 12 

106 

.  S2 

— 

- — 

CI2 

106 

.  12 

— 

— 

— * 

A27  * 

104 

.42 

18.6 

14.  2 

11.5 

B 1 3 

104 

.42 

118.5 

14.1 

11.5 

C 1 3 

104 

.42 

--- 

— 

_ _ 

A28 

103 

,57 

118.6 

15.0 

12.2 

B 14 

103 

.57 

- - 

— - 

— 

CI4 

103 

.57 

118.6 

15.0 

12.  2 

A29 

102 

.73 

118.6 

15.9 

12.9 

B 1 5 

102 

.73 

118.6 

15.9 

12.9 

'CI5 

102 

.73 

118.7 

16.0 

13.0 

A30 

101 

.88 

118.6 

16.7 

13.  6 

B 1 6 

101 

.88 

118.5 

16.9 

13.7 

■Cl  6 

101 

.88 

118.7 

16. 8 

13.7 

A3 1 

101 

.03 

118.7 

17.7 

14.4 

517 

101 

.03 

118.9 

17.9 

14.5 

CI7 

101 

.03 

118.8 

17.8 

14.5 

A  32 

100 

'.24 

119.1 

18.9 

15.4 

A  33 

119.0 

18.8 

15.3 

318 

119.2 

ly.o 

15.4 

CI8 

119.2 

19.0 

15.4 

A  34 

118.9 

18.7 

16.2 

319 

...... 

— _ 

{19 

119.0 

18.8 

15.3 

A  35 

118.9 

I8.7 

15.2 

820 

119.0 

18.8 

15.3 

C20 

118.9 

18.7 

15.2 

A36 

118.8 

18.6 

15. J 

B2I 

119.0 

18.8 

15.3 

C2 1 

118.9 

18.7 

15.2 

A3 1 

118.8 

18.6 

15.1 

B22 

118.9 

18.7 

15.2 

022 

118.9 

18,7 

15.2 

1 A38 

118.8 

18.6 

15.1 

823 

118.9 

18.7 

15.2 

C23 

118.8 

18.6 

15.1 

:A39 

118.8 

18.6 

15.1 

324 

118.8 

18.6 

151. 

C24 

S 00.24 

118. 70  •  .18.5, 

Beg  inning  of 

15.0  .  , 

run  Ena  of  run 

Head  over 

broad  crested  weir 

H  = 

H  = 

Downstream 

scale  reading: 

(1) 

(1  ) 

(2) 

(2) 

(3) 

(3) 

(4) 

(4) 

/7G 


Superimposed  Conditions 

H2/Ef?  =  02  =  1B*5  1  = 

o.ifte 

- 1. 

23 

Mode  1  Sp i 1 Iway 

Run  Number 

V 

2 

h 

h  *  dc 

Manometer 

Computed 

Manometer 

Hea  d 

Head 

Pos  i  t  i  on 

Zero  Rdg, 

Read i ng 

h  as  z-y 

Critical  depth  Remarks 

( i nches 

e lev.  )(i nches  e lev. 

)  (inches) 

(di 

imens i on  1  ess ) 

A40 

100.24 

118.8 

ior 

15.1 

B25 

118.8 

18.6 

l$.l 

C25 

118.8 

18.6 

15.1 

A4  ! 

118.8 

13.6 

15.1 

B26 

118.7 

18  •  5 

15.0 

C26 

118.7 

18.5 

15.0 

A42 

118.8 

18.6 

15.1 

B27 

118  .8 

18.6 

15.1 

C27 

118.8 

18.6 

15.1 

A43 

— _ 

— 

i  B28 

118.8 

18.6 

i5ii 

;  C28 

118.8 

18.6 

15.1 

i1  A44 

113.8 

18.6 

15.1 

ii  B29 

118.8 

18.6 

15.1 

C29 

118.8 

18.6 

15.1 

A45 

118.8 

18.6 

15.1 

B30 

118.8 

18.6 

15.1 

C30 

118.8 

18.6 

15.1 

A46 

A47 

iil'J 

lO 

15.1 

15.1 

B3I 

118  .8 

18.6 

15.1 

C3! 

118.8 

18.6 

15.1 

A49 

118.8 

18.6 

15.1 

B32 

118  .8 

18.6 

15.1 

C32 

118 .7 

18  .5 

15Q0 

A  50 

118.7 

18.5 

15. 0 

A5I 

118  .7 

18.5 

15.0 

A  52 

118.7 

18.5 

15.0 

A53 

118.7 

18.5 

15.0 

A  54 

B33 

118.7 

18.5 

15.0 

«««• 

C33 

11877 

18.5 

1500 

A55 

— 

— 

— 

A  56 

118  .7 

13.5 

15.0 

A57 

118.6 

18.4 

15.0 

A  58 

118 .6 

18.4 

15.0 

A59 

118.6 

18.4 

15.0 

A60 

118 .6 

18.4 

15.0 

A6I 

- — 

“ ■  — 

— 

A62 

— 

__ 

A63 

1 00o24 

- - 

— 

Beginning  of  run 

End  of  run 

Head  over 

broad  crested  weir 

H  s 

1.87 

H  =  1.87 

Downstream  scale  readings 


Cl  ) 
(2) 
(3 ) 
(4  ) 


CD 

(2) 

(3) 

(4) 


4 


* 


/  77 


uper  imposed  Conditions  2s 1  Slope  Model  Spillway 

2/gf2=  D2  -7.6"  q=0.508  c.f.s./ft  Dc=2.4o"  Run  Number  1 


anometer 
o sit ion 


L 

l 

5 

* 


5 

3 

7 


Computed 
Zero  Rdg. 
(inches  elev. 

Manometer 
Reading 
(inches  elev. 

Head 
h=z-y 
)  (inches) 

Head 

Critical  depth 
(dimensionless 

140.50 

141.01 

o.51 

0.21 

137.60 

138.63 

0.83 

0.35 

135.15 

135.37 

0.22 

0.09 

132.40 

132.48 

0.08 

0.03 

129.78 

129.81 

0.03 

0.01 

127.00 

126.15 

-0.85 

-0.35 

124.35 

125.35 

1,00 

0.42 

123.25 

124.65 

1.40 

0.58 

122.00 

121.70 

-0.30 

-0.01 

121.15 

121.21 

0.06 

0.03 

120.02 

121.31 

1.29 

0.54 

113.95 

119.58 

0.63 

0.26 

118.95 

120.27 

1.32 

0.55 

118.95 

119.55 

0.60 

0.25 

117.90 

119.35 

1.45 

0.60 

116.80 

117.93 

1.13 

0.47 

115.72 

116.55 

0.83 

0.35 

114.66 

116.15 

1.49 

0.62 

114.66 

115.60 

0.94 

0.39 

114.66 

115.93 

1.27 

0.53 

113.59 

114.43 

0.84 

0.35 

113.59 

.114.58 

0.99 

0.4l 

113.59 

114.68 

1.09 

0.45 

112.50 

113.10 

0.60 

0.25 

112.50 

113.32 

0.82 

0.34 

112.50 

114.10 

1.60 

0.67 

111.41 

112.80 

1.39 

0.58 

111.41 

112.40 

0.99 

0.41 

111.41 

113.22 

1.81 

0.75 

110.34 

110.68 

0.34 

0.14 

110.34 

112.27  . 

1.83 

0.76 

110.34 

112.60 

2.26 

0.94 

109.26 

110.28 

1.02 

0.93 

109.26 

109.90 

0.64 

0.27 

109.26 

109.92 

0.66 

0.28 

108.19 

109.31 

1.12 

0.47 

108.19 

109 . 28 

1.09 

0.45 

108.19 

109.98 

1.79 

0.75 

107.0.1 

109.08 

1.97 

0.82 

107.11 

107.53 

0.42 

0.17 

107.11 

108.88 

1.77 

0.74 

106.03 

107.50 

1.47 

0.61 

106.03 

106.20 

0.17 

0.07 

106.03 

106.31 

0.28 

0.12 

Remarks 


Toe  of 
jump  at 
hinge 


*ad  over  broad  crested  weir 


Beginning  of  run 
H=  3.66" 


End  of  run 
H=  3.66 


/  73 


,er  imposed  Conditions 
'E'f2“  '  D2=  7.6 


2:1  Slope 

q-0 . 508  c.f.s./ft.  Dc*2.40" 


Model  Spillway 
Run  Number  1 


lometer  Computed 
iition  Zero  Rdg. 

! _  (inches  Elev. ) 


z  h 

Manometer  Head 

Reading  h=z-y 

(inches  elev,)  ( inches ) 


h*dc 

Bead 

Critical  depth 
(dimensionless) 


104 

.96 

105.10 

0.14 

0.06 

104 

.96 

105.15 

0.19 

0.08 

104 

.96 

107.10 

2.14 

0.90 

103 

.88 

104.78 

0.90 

0.37 

103 

.38 

— 

103 

.88 

_ _ 

— 

102 

.80 

105.10 

2.30 

0.96 

102 

.80 

103.55 

0.75 

0.31 

102 

.80 

— 

- - 

102 

.26 

103.06 

0.80 

0.33 

102 

.26 

103.85 

1.59 

0.66 

102 

.26 

102.70 

0.44 

0.18 

101 

.73 

103.98 

2.25 

0.94 

101 

.73 

— - 

— 

101 

.73 

103.40 

1.67 

0.70 

101 

.19 

103.60 

2.41 

1.00 

101 

.19 

104.30 

3.11 

1.30 

101 

.19 

103.35 

2.16 

0.90 

100 

.65 

103.85 

3.20 

1.33 

100 

.65 

103.50 

2.85 

1.19 

100 

.65 

104.85 

4.20 

1.75 

100 

.2 

108.0 

7.3 

3.3 

100.6 

0.4 

0.2 

99.7 

0.5 

0.2 

103.3 

3.1 

1.3 

102.6 

2.4 

1.0 

100.2 

0.0 

— 

101.8 

1.6 

0.7 

101.6 

1.4 

0.6 

101.5  . 

1.3 

0.5 

101.8 

1.6 

0.7 

101.2 

1.0 

0.4 

104.5 

4.3 

1.8 

102.9 

2  7 

1.1 

100.2 

0.0 

— 

103.4 

3.2 

1.3 

103.3 

3.1 

1.3 

103.0 

2.8 

1.2 

103.6 

3.4 

1.4 

102.2 

2.0 

0.8 

IOC 

3.2 

101.4 

1.2 

0.5 

Remarks 


Turb.  to 
2.8'  mark 


0; 


Superimposed  Conditions  2:1  Sloi 

H2/Ef?  =  D2  =  7.6"q  =  0.508  c.f.s/ 

DQ  ; 

J73 

Model  Spi 1 Iway 

9  /  n »» 

'  Run  Number  1 

V 

z 

h 

h  *  d 

Manometer 

Computed  Manometer 

Head 

Head 

Pos  i  t  i  on 

Zero  Rdg.  Reading 

h  a  z-y 

Critical  depth  Remarks 

( i nches 

e lev. )( i nches  elev„) 

( i nches ) 

(dimens i on  less ) 

A40 

100.24  103.3 

3.1 

1.3 

B25 

103.  2 

3.0 

1.3 

C25 

101.6 

1.4 

0.6 

A4I 

193.1 

2.9 

1.2 

B26 

102.4 

8.2 

0.9 

C26 

105.1 

1.9 

0,8 

A42 

lOJ.l 

2.9 

1.2 

B27 

103.9 

3.7 

1.5 

C27 

105.1 

4.9 

2.0 

A43 

M 

_  _  _ 

B28 

103.2 

3.0 

l.v3 

C26 

— 

— 

— _ 

A44 

103.8 

3.6 

1.5 

B29 

103.6 

3.4 

1.4 

C29 

103.1 

3.9 

1.2 

A45 

103.6 

3.4 

1.4 

B30 

104.1 

3.9 

1.6 

C30 

104.5 

4.3 

1.8 

A46 

104.5 

4.3 

1.8 

A47 

103.8 

3.6 

1.5 

B3I 

104.6 

4.4 

1.8 

C3I 

104.6 

4.4 

1.8 

A49 

105.5 

5.3 

2.2 

(  B32 

106.2 

6.0 

.  2.3 

C32 

105.7 

5.5 

2.3 

A50 

106.4 

6.2 

2.6 

A5I 

106.8 

6 , 6 

2.7 

A  52 

107.2 

7.0 

2.9 

A53 

IO7.3 

7.1 

3.0 

A  54 

107.5 

7.3 

3.0 

B33 

-■* 

C33 

107.5 

Y-5 

3.0 

A55 

107.6 

7.4 

3.1 

A  56 

107.7 

7.5 

3.1 

A57 

107.6 

7.4 

3.1 

A  58 

107.7 

7.5 

3.1 

A59 

107.8 

7.6 

3.2 

A60 

A  A  1 

107.8 

7.6 

3.2 

no  1 

A  62 

— 

— — 

— 

A63 

100.24  - 

— 

— 

HI: 

Begi nn i ng  of  run 

End  of  run 

Head  over 

broad  crested  weir  H  = 

H  = 

Downstream  scale  reading: 


(I  ) 
(2) 
C3) 
(4) 


CD 
(2 ) 

(3) 

(4) 


/80 


>er  imposed  Conditions 

E^2s  D2=H»9 


2:1  Slope 

a=0. 508 c.f. s/ft  Dc2.40m 


Model  Spillway- 
Run  number  2 


lometer  Computed 

jit  ion  Zero  Rdg. 

(inches  elev.) 

Manometer 
Reading 
(inches  elev) 

Head 
h=z-y 
( inches ) 

Head 

Critic  1  depth 
(dimensionless) 

Remarks 

I 

140.50 

141.00 

0.50 

0.21 

Toe  of 

137.80 

138.60 

0.80 

0.33 

jump  at 

135.15 

135.37 

0.22 

0.09 

B  7. 

132.40 

132.48 

0.08 

0.03 

Turb .  to 

129.78 

129.75 

-0.03 

-0.01 

1.8' 

127.00 

126.10 

-0.90 

0.38 

124.35 

125.35 

1.00 

0.42 

123.25 

124.61 

1.36 

0.57 

122.00 

121.75 

-0.25 

-0.10 

)  121.15 

121.12 

0.06 

0.03 

120.02 

121.30 

1.28 

0.53 

118.95 

119.55 

0.60 

0.25 

J  118.95 

120.27 

1.32 

0.55 

118.95 

119.53 

0.58 

0.24 

117.90 

119.35 

1.45 

0.60 

116.80 

117.95 

1.15 

0.48 

115.72 

116.53 

0.81 

0.34 

1  114.66 

116.12 

1.46 

0.61 

114.66 

115.60 

0.94 

0.39 

114.66 

115.88 

1.22 

0.51 

113.59 

114.40 

0.81 

0.34 

113.59 

11.58 

0.99 

0.41 

113.59 

114.68 

1.09 

0.46 

112.50 

113.10 

0.60 

0.25 

112.50 

113.32 

0.82 

0.34 

112.50 

114.08 

1.53 

0.66 

111.41 

112.80 

1.39 

0.58 

111.41 

111.38 

-0.03 

-0.01 

:  .  111.41 

113.20 

1.79 

0.75 

110.34 

110.68 

0.34 

0.14 

110.34 

112.30 

1.96 

0.82 

110.34 

112.65 

2.31 

0.96 

109,26 

110.8 

1.5 

0 . 6 

109 . 26 

110.4 

1.1 

0.5 

109*26 

110.3 

1.0 

0.4 

108.19 

111.3 

3.1 

1.3 

108.19 

109.9 

1.7 

0.7 

108.19 

111.4 

3.2 

1.3 

107.11 

111.3 

4.2 

1.8 

107.11 

110.0 

2.9 

1.2 

107.11 

111.1 

4.0 

1.7 

106.03 

110.3 

4.3 

1.8 

106.03 

109.3 

3.3 

1.4 

106.03 

109.4 

3.4 

1.4 

Beginning  of  run 

End  of  run 

d  over  broad  crested 

weir 

H=3.66 

H= 

:#.66U 

/3/ 


uper  impo 

sed  Conditions 

2:1  Slooe 

Model  Spillway 

2/%2= 

d2= 

11.9 

q=  0.508  c.f. 

s./ft  Dc- 

2.40"  Run  number  2 

~T 

z 

h 

anometer 

Computed 

^anometer 

Head 

Head 

osition 

Zero 

Rdg 

Reading 

h=  z-y 

Critical  depth  Remakrs 

( inches 

elev. ) 

[inches  elev.) 

( inches ) (dimensionless ) 

25 

104 

.96 

109.4 

4.4 

1.8 

11 

104.96 

109.6 

4.6 

1.9 

11 

104.96 

109.9 

4.9 

2.0 

26 

103 

.88 

109.8 

5.9 

2.5 

12 

103 

.88 

- — 

— 

12 

103 

.88 

— 

— 

n 

102 

.80 

110.0 

7.2 

3.0 

13 

102 

.80 

109.5 

6.7 

2.8 

13 

102 

.80 

— 

28 

102 

.26 

109.7 

7.4 

3.1 

14 

102 

.26 

109.7 

7.4 

3.1 

14 

102 

.26 

109.3 

7.0 

2.9 

B 

101 

.73 

1010.0 

8.3 

3.5 

L5 

101 

.73 

- — 

-T- 

15 

101 

.73 

109.8 

8.1 

3.4 

50 

101 

.19 

110.2 

9.0 

3.8 

16 

101 

.19 

110.2 

9.0 

3.8 

16 

101 

.19 

110.1 

8.9 

3.7 

51 

100 

.65 

110.6 

9.9 

4.1 

17 

100 

.65 

110.6 

9.9 

4.1 

7 

100 

.65 

111.2 

10.5 

4,4 

52 

100 

.2 

111*4 

11.2 

4.7 

53 

110.2 

10.0 

4.2 

18 

110.3 

10.1 

4.2 

18 

110.1 

9  .9 

4.1 

54 

110.5 

10.3 

4.3 

.9 

110.2 

10.0 

4.2 

-9 

110.1 

9.9 

4.1 

55 

110.2 

10.0 

4.2 

IQ 

110.2 

10.0 

4.2 

>0 

110.3 

10.1 

4.2 

56 

109.6 

.9.4 

3.9 

'll 

110.0 

9.8 

4.1 

>1 

110.2 

10.0 

4.2 

1 

•  110.2 

10.0 

4.2 

12 

110.0 

9.8 

4.1 

b 

109.8 

.9.6 

4.0 

58 

110.2 

10.0 

4.2 

53 

110.1 

9.9 

4.1 

53 

110.0 

9.8 

4.1 

% 

110.2 

10.0 

4.2 

>4 

110.0 

9.8 

4.1 

m 

100,2 

109.6 

9.4 

3.9 

1SZ 


Lper  imposed  Conditions 


7%£2= 


D0-  11.9 


2:1  Slope 

q-  0.508  c.f.s./ft  D5=2.4o" 


Model  Spillway 
Run  number  2 


h 


h+  d 
Head 


nometer  Co  puted 

sition  ZerO  Rdg 

! _ (inches  elev. ) 

0  100.2 

5 

5 
1 

6 
6 
2 
7 
7 
3 
3 
3 

'4 

9 
9 
5 
3 


J 

:lL 

:ji 

I 

L 

I  jb 

ip 

-5' 

5 


) 

. 

> 

5 


Manometer  Head 
Reading  h-  z-y 

( inches  elev. )  ( inches ) 


110.1 

9.9 

110.2 

10.0 

110.0 

9.8 

110.0 

,9.8 

110.0 

9.8 

110.0 

9.8 

110.1 

9.9 

110.2 

10.0 

110.7 

10.5 

_ 

110.4 

10.2 

110.7 

10.5 

110.6 

10.4 

110.6 

10.4 

111.1 

10.9 

111.1 

10*9 

111.0 

10.8 

111.2 

11.0 

111.4 

11.2 

111.4 

11.2 

111.5 

11.3 

111.7 

11.5 

111.8 

11.6 

111.8 

11.6 

111.7 

11.5 

111.8 

11.6 

111.9 

11.7 

111.9 

11.7 

112.0 

11.8 

112.1 

11.9 

112.1 

11.9 

112.1 

11.9 

112.1 

11.9 

112.1 

11.9 

112.1 

11.9 

112.1 

11.9 

Critical  depth  Remakrs 
(dimensionless ) 

4.1 

4.2 

4.1 

4.1 

4.1 

4.1 

4.1 

4.2 

4.4 

4.2 

4~4 

4.3 

4.3 

4.5 
4.5 

4.5 

4.6 

4.7 

4.7 

4.7 

4.8 

4.8 

4.8 

4.8 

4.8 

4.9 

4.9 

4.9 

5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 


100.2 


133 


per  imposed  Conditions  2:1  Slope 

/Ef2=  D2r  18.0  q=0.508c.f.s./ft  Dc=  2.40" 


Model  Spillway 
Run  number  3 


aometer 

sition 


Computed 

Manometer 

Head 

)  Head 

Zero  Rdg. 

Reading 

h»  z-y 

Critical 

aes  elev. ) 

(inches  elev.). 

-.(finches ) 

(dimensii 

140.50 

141.00 

0.50 

0.21 

137.80 

138.60 

0.80 

0.33 

135.15 

135,35 

0.20 

0.08 

132.40 

132.47 

0.07 

0.03 

129.78 

129.75 

-0.03 

-0.01 

127.00 

126.05 

-0.95 

0.40 

124.35 

125.31 

0.96 

0.40 

123.25 

124.60 

1.35 

0.56 

122.00 

121.70 

-0.00 

0.12 

121.15 

121.17 

0.02 

0.01 

120.02 

121 . 28 

1.26 

0.53 

118.95 

119.55 

0.60 

0.25 

113.95 

120.27 

1.32 

0.55 

118.95 

119.53 

0.58 

0.24 

117.90 

119.35 

1.45 

0.60 

116.80 

118.03 

1.23 

0.51 

115.72 

117.5 

1.8 

0.8 

114.66 

118.2 

3.5 

1.5 

114.66 

117.8 

3.1 

1.3 

114.66 

117.8 

3.1 

1.3 

113.59 

117.2 

3.6 

1.5 

113.59 

117.3 

3.7 

1.5 

113.59 

117.3 

3.7 

1.5 

112.50 

116.6 

4.1 

1.7 

112.50 

116.9 

4.4 

1.8 

112.50 

117.0 

4.5 

1.9 

111.41 

116.9 

5.5 

1.9 

111.41 

116.4 

5.0 

2.1 

111.41 

115.8 

5.4 

2.3 

110.34 

116.4 

6.1 

2.5 

110.34 

117.1 

6.8 

2.8 

110.34 

116.8 

6.5 

2.7 

109 . 26 

116.5 

7.2 

3.0 

109 . 26 

116.8 

7.5 

3.1 

109 . 26 

116.4 

7.1 

3.0 

108.19 

116.7 

8.5 

3.5 

108.19 

116.9 

8.7 

3.6 

108.19 

116.5 

8.3 

3.5 

107.11 

116.8 

9.7 

4.0 

107.11 

116.9 

9.8 

4.1 

107.11 

116.6 

9.5 

4.0 

106.03 

116.8 

10.8 

4.5 

106.03 

116.9 

10.9 

4.5 

106.03 

116.6 

10.6 

4.4 

Beginning  of 

run 

Remarks 


Toe  of 
jump  at  A15 
Turb.  to  1.0 


End  of  run 
H=  3.66  M 


JS4- 


Lper  imposed  Conditions 
/Ef2=  *  D2=18.0" 


2j 1  Slope 

q=0.508  c.f.s./ft 


Dc=2.4o" 


Model  Spillway 
Run  number  3 


y 

nometer  Computed 
sition  ZerO  Rdg. 

^ _  (inches  alev, 


z  h  h4-  dc 

Manometer  Head  Head 

Reading  h=z-y  Critical  depth 

inches  elev, )  (inches)  (dimensionless ) 


Remarks 


5 

104.96 

16.8 

11.8 

4. 

1 

104.96 

17.1 

12.1 

5.0 

1 

104.96 

16.9 

11.9 

5.0 

6 

103.88 

16.9 

13.0 

5.4 

2 

103.88 

_ 

- - 

— 

2 

103.83 

_ 

— 

— 

102.80 

117.2 

14.4 

6.0 

102.80 

117.3 

14.5 

6.0 

102.80 

— 

-  — 

5 

102.26 

117.2 

14.9 

6.2 

102.26 

117.5 

15.2 

6.3 

h 

102.26 

117.4 

15.1 

6.3 

9 

101.73 

117.3 

15.6 

6.5 

5 

101.73 

— 

— 

5 

101.73 

117.4 

15.7 

6.5 

5 

101.19 

117.5 

16.3 

6.8 

b 

101.19 

117.7 

16.5 

6.9 

’  P 

101.19 

117.7 

16.5 

6.3 

i|L 

100.65 

117.6 

16.9 

7.0 

if 

100.65 

117.6 

16.9 

7.0 

l 

100.65 

118.1 

17.4 

7.3 

jb 

100.2 

118.0 

17.8 

7.4 

5 

117.8 

17.6 

7.3 

:  p 

117.9 

17.7 

7.4 

} 

117.9 

17.7 

7.4 

117.6 

17.4 

7.3 

) 

117.8 

17.6 

7.3 

) 

117.8 

17.6 

7.3 

5' 

117.7 

17.5 

7.3 

) 

117.7 

17.5 

7.3 

) 

117.9 

17.7 

7.4 

5 

117.5 

17.4 

7.2 

El 

.  117.7 

17.5 

7.3 

- 

117.9 

17.7 

7.4 

4 

117.8 

17.6 

7.3 

> 

117.7 

17.5 

7.3 

) 

117.7 

17.5 

7.3 

.  i 

117.6 

17.4 

7.3 

1 5 

117.6 

17.4 

7.3 

3  > 

117.8 

17.6 

7.3 

\  » 

117.9 

17.7 

7.4 

- 

117.8 

17.6 

7.3 

• 

100.2 

11?  .7 

17.5 

7.3 

9 


/0S 


53 


iper  imposed  Conditions 

2:1  Slope 

Model  Sillway 

/Ef2“ 

D2-18.0" 

q=0.508  c.f.s 

.1ft 

Dc=2.40n  Run  number  3 

y 

z 

h 

hi-  d. 

.nometer 

Computed 

Manometer 

Head 

Head 

.sition 

Zero  Rdg. 

Reading 

h=z~y 

Critical  depth  Remarks 

( inches 

elev. ) 

(inches  elev.) 

(inches) (dimensionless) 

•0 

100.2 

117.8 

17.6 

7.3 

5 

117.9 

17.7 

7.4 

5 

117.7 

17.5 

7.3 

•1 

117.8 

17.6 

7.3 

!  6 

117.8 

17.6 

7.3 

\6 

117.8 

17.6 

7.3 

•2 

118.0 

17.8 

7.4 

17 

118.0 

17.8 

7.4 

17 

118.0 

17.8 

7.4 

■3 

— 

- - 

- — 

18 

>o 

118.0 

17.8 

7.4 

io 

4 

118.0 

17.8 

7.4 

19 

118.0 

17/8 

7.4 

19 

•5 

118.1 

17.9 

7.5 

118.0 

17.8 

7.4 

to 

118.1 

17.9 

7.5 

50 

118.1 

17.9 

7.5 

•6 

118.1 

17.9 

7.5 

•7 

118.1 

17.9 

7.5 

51 

118.1 

17.9 

7.5 

51 

118.1 

17.9 

7.5 

r9 

118.1 

17.9 

7.5 

52 

118.2 

18.0 

7.5 

52 

118.1 

17.9 

7.5 

5° 

118.1 

17.9 

7.5 

P1 

118.1 

17.9 

-7.5 

52 

118.0 

17.8 

7.4 

53 

113.1 

17.9 

7.5 

54 

53 

53 

118.2 

18.0 

7.5 

118.1 

17.9 

7.5 

155 

118.2 

18.0 

7.5 

56 

118.2 

18.0 

7.5 

i57 

118.2 

18.0 

7.5 

i58 

118.2 

18.0 

7.5 

59 

118.2 

18.n 

7.5 

50 

118.2 

18. C 

7.5 

51 

52 

— 

— - 

100.2 


/86 


aer  imDOsed  Conditions 
•Dp-  23.7 


'Ef2= 


2;1  Slope  Model  Spillway 

9=0.508  c.f.s/ft.  De=2.40"  Run  4 


lometer 

jition 


Computed  Manometer  Head 

Zero  Rdg.  Reading  h-  z-y 

(inches  elev. )  (inches  elev. )  ( inches ) 


Head 

Critical  Depth 
(dimensionless 


Remarks 


140.50 

140.85 

o.35 

o.l5 

Film  #  13 

137.80 

138.48 

0.68 

0.28 

&12  Taken 

135.15 

135.25 

O.lo 

0 .04 

of  free 

132.40 

132.41 

0.01 

0.00 

board 

129.78 

129.65 

0.13 

0.05 

flO©  3  sec. 

127.00 

125.73 

0.73 

0.30 

Film  #11 

124.35 

125.23 

0.88 

0.37 

10&  9 

123.25 

124.48 

1.23 

0.51 

taken  of 

122.00 

122.15 

0.15 

0.06 

sideof 

121.15 

122.78 

1.63 

0.68 

chute 

120.02 

123.55 

3.53 

1.47 

f  16  ©  3  se 

118.95 

122.70 

3.75 

1.56 

-8  taken 

118.95 

123.30 

4.35 

1.81 

of  length 

118.95 

122.45 

3.50 

1.46 

of  chute 

117.90 

122.7 

4.8 

2.0 

6  sec  ©  fic 

116.80 

122.4 

5.6 

2.3 

#6  taken 

115.72 

122.3 

6.6 

2.8 

length  of 

114.66 

122.5 

.  7.8 

3.2 

chute 

114.66 

122.6 

7.9 

3.3 

114.66 

122.3 

7.6 

3.2 

113.59 

122.4 

8.8 

3.7 

113.59 

122.8 

9.2 

3.8 

113.59 

122.2 

8.6 

3.6 

112.50 

122.5 

10.1 

4.2 

112.50 

122.9 

10.4 

4.3 

112.50 

122.5 

10.0 

4.2 

111.41 

122.6 

11.2 

4.7 

111.41 

123.0 

11.6 

4.8 

111.41 

122.6 

11.2 

4.7 

110.34 

122.7 

12.4 

5.2 

110 . 34 

123.0 

12.7 

5.3 

110.34 

122.7 

12.4 

5.2 

109 . 26 

122.9 

13.6 

5.7 

109.26 

123.1 

13.8 

5.7 

109.26 

122.7 

13.4 

5.6 

108.19 

123.0 

14.8 

6.2 

108.19 

123.3 

15.1 

6.3 

108.19 

123.0 

14.8 

6.2 

107.11 

123.2 

15.1 

6,7 

107.11 

123.3 

16.2 

6.7 

107.11 

123.2 

16.1 

6.7 

106.03 

123.4 

17.4 

7.3 

106.03 

123.5 

17.5 

7.3 

106.03 

123.3 

17.3 

Beginning  of 

7.2 

run 

End  of  run 

over  broad  crested  weir 

H= 

3.66" 

H« 

3.66M 

/B7 

Superimposed  Conditions 

2:1 

Slope 

Model  Spillway 

K2/Ef2  = 

D2  =  23.7  q 

»  0.508  o.f. 

s/  ft  m  2  • 

40 Tt  Hun  Number  4 

Y  ' 

z 

H 

h  dc 

anometer 

Computed 

Manometer 

Head 

Head 

osition 

Zero  Rdg. 

Reading 

h  -  z-y 

Critical  depth  Remarks 

(inches  elev.) 

(inches  elev 

.)  (inches) 

( dimensionless) 

123 

104.96 

123.5 

18.5 

7.7 

Bll 

104.96 

123.5 

18.5 

7.7 

311 

104.96 

123.6 

18.6 

7.7 

A26 

103388 

123.6 

19.7 

9.2 

SI  2 

103.88 

123.6 

... 

— 

312 

103.88 

-- 

iZl 

102.80 

123.7 

20.9 

8.7 

313 

102.80 

123.7 

20.9 

8.7 

313 

102.80 

— 

^28 

102.26 

123.7 

21.4 

8.9 

314 

;02.26 

123.8 

21.5 

9.0 

>14 

102.26 

123.6 

21.3 

9.9 

129 

101.73 

123.7 

22.0 

9.2 

315 

101.73 

— 

— 

— 

:15 

101.73 

123.6 

21.9 

9.2 

130 

101.19 

123.7 

22.7 

9.5 

316 

101.19 

123.6 

22.4 

9.3 

;i6 

101.19 

123.7 

22.9 

9.4 

131 

IOO.65 

123.7 

20.0 

9.6 

317 

100.65 

123.7 

23o0 

9.6 

!17 

100.69 

123.8 

23.1 

9.6 

132 

100,2 

123.8 

23.6 

9.8 

133 

100.2 

123.8 

23.6 

9.8 

318 

100.2 

12  3.9 

23.7 

9.9 

318 

134 

100.2 

12#.  0 

23.8 

9.9 

100.2 

123.8 

23.6 

9.8 

319 

100.2 

123.9 

23.7 

9.9 

319 

1Q0.2 

124.0 

23.8 

9.9 

135 

100.2 

123.8 

23.6 

9.8 

320 

100.2 

123.9 

23.7 

9.9 

!20 

100.2 

124.0 

23.8 

9.9 

>36 

100.  & 

10J68 

2386 

9.8 

321 

100.2 

123.9 

23.7 

9.9 

'21 

100.2 

123.8 

23.6 

9.8 

i31 

100.2 

123.8 

23.6 

9.8 

322 

100.2 

123.9 

23.7 

9.9 

!22 

100.2 

124.0 

23.8 

9.9 

138 

100.2 

123.8 

23.6 

9.8 

323 

100.2 

123.9 

23.7 

9.9 

'23 

100.2 

123.8 

23.6 

9.8 

l29 

100.2 

123.9 

23.7 

9.9 

324 

100.2 

123-9 

23.7 

9.9 

'24 

100.2 

123.9 

23.? 

9.9 

133 


Superimposed  Conditions  2:1  Slope 

H2/Ef2  =  =  23.7  q  z  0.508  c.f.s/ft 


=  2.40” 


Model  Spillway 
Run  Number  4 


fanometer 

Position 


140 

*25 

123 

141 
126 
26 
.42 
127 

27 

.43 

28 
28 
44 
29 

29 
43 

30 

30 

'46 

47 

31 

31 
19 

32 
32 


Computed 
Zero  Rdg. 

( inciie.s.  ..elsv. ) 

100.2 
100.2 
100.2 
100.2 
100.2 
100.2 
100.2 
100.2 
100.2 
100.2 
100.2 
100.2 
100.2 
100.2 
100.2 
100.2 
100.  2 
100.  2 
100.2 
100.2 
100.2 
100.2 
100.2 
100.2 
100.2 


Manometer 
Reading 
( Inches  Slav. ) 

123.8 
123.9 
123.9 
12  3.7 
123.9 
12  3.9 
123.8 
123.9 
124.0 

123.9 

123.8 

123.9 

123.9 

123.9 

123.9 

123.8 

123.9 

123.8 

123.7 

124.0 

123.9 

124.0 

123.9 


h 

Head 
h  -  z-y 
(innhes) 

23.6 

23.7 

23.7 

23.5 
23.7 
23.7 
23.0 

23.7 

23.8 

23.7 

23.6 

23.7 
23.7 
23.7 
23.7 

23.6 

23.7 

23.6 
23.5 
23.0 

23.7 
23.  8 

23.7 


50 

100. 2 

123.9 

23.7 

51 

100.2 

123.9 

23.7 

52 

100.2 

123.9 

23.7 

53 

100.2 

123.9 

23.  7 

54 

10C. 2 

123.9 

23-7 

53 

100.2 

— 

— 

53 

100.2 

123.9 

23.7 

55 

100.2 

123.9 

23.7 

56 

100.2 

123.9 

23.7 

57 

100.2 

123.9 

23.7 

58 

100.2 

123.9 

23.7 

59 

100.2 

123.9 

23.  7 

)0 

100.2 

123.9 

23-7 

il 

100.2 

— 

— 

>2 

100.2 

— 

— 

>3 

100.2 

-- 

— 

h  -  dc 
HS&£L 


Critical  depth  Remarks 


9.9 

9.9 

9.8 

9.9 
9.9 

9.8 

9.9 
9.9 

9.9 

9^8 

9.9 

9.9 

9.9 

9.9 

9.8 

9.9 
9.8 

9.8 

9.9 
9.9 
9.9 
9.9 
9.9 
9.9 
9.9 
9.9 
9.9 

9.9 

9.9 

9.9 

9.9 

9.9 

9.9 

9.9 


Toe  of 
jump 
between 
A9  &  A10 
4. 0f  mark 

Turb.  to 
hinge  line 


■ 


Superimposed  Conditions 
H2/Ef2  -  D2  =  30.0" 

2:1  Slope 

q  =  O.308  c.f.s/ft.  Dc  r 

Model 
2.40”  Run 

i  83 

Spillway 

Number  3 

Manometer 

Computed 

Manometer 

Head 

Head 

Position 

Zero  Rdg. 

Reading 

h  s  z-y 

Critical  depth  Remarks 

( i nnh fts 

8  inches  elev. ) 

( inches 

) ( dimensionless! 

A1 

140.50 

140.85 

0.35 

0.15 

Toe  of 

A2 

1J7.80 

133.50 

0.70 

0.29 

jump 

A3 

135.15 

135.25 

0.10 

0.04 

between 

A4 

132.40 

132.  42 

0.02 

0.0; 

A3  &  A6 

A5 

129.78 

129*72 

-0.06 

-0o03 

(3.0* 

A  6 

127.00 

129. mo 

1.10 

0.47 

mark) 

A7 

imj5 

128.7 

4.3 

1.8 

a8 

123.25 

128.6 

5.3 

2.2 

Turb.  0.73 

A9 

122®  00 

128.2 

6.2 

2.6 

in  front 

A10 

121.15 

128.5 

7.3 

3.0 

of  hinge 

11 

120.02 

128.7 

8,7 

3-6 

B1 

118.95 

129.2 

10.2 

4.3 

A12 

118.95 

128.8 

9.8 

4.1 

ci 

118.95 

128  .5 

9.5 

4.0 

A13 

117.90 

128.8 

10.9 

4.3 

A.14 

116.80 

129.0 

12.2 

3.1 

A15 

115.72 

129.1 

13.3 

3.3 

U6 

114.66 

129.3 

14.6 

6.1 

B2 

114.66 

129.6 

14.9 

6.2 

32 

114. 66 

12  9.2 

14.6 

6.1 

A17 

113.59 

129.4 

15.8 

6.6 

B3 

113.59 

129.6 

16.0 

6.7 

?3 

113.59 

129.4 

15.8 

6.6 

A18 

112.50 

129.5 

17.0 

7.1 

B4 

112.50 

129.6 

17.1 

7.1 

34 

112.50 

129.5 

17.0 

7.1 

A19 

111.41 

129.7 

18.3 

7.6 

B3 

111.41 

129.9 

18.5 

7.7 

33 

111.41 

129.8 

18.4 

7.7 

*20 

110.34 

129.8 

19.5 

8.1 

B6 

110.34 

129.9 

19.6 

8.2 

36 

110.34 

12919 

20.7 

8.2 

A21 

109.26 

130.0 

20.7 

8.6 

B7 

109.26 

130.0 

20.7 

5.6 

P7 

109.26 

130.0 

20.7 

8.6 

A22 

108.19 

130.00 

21.8 

9.1 

B8 

108.19 

130.00 

21.8 

9.1 

38 

108.19 

130.00 

21.8 

9.1 

A23 

i07.ll 

130.00 

22.9 

9.3 

B9 

107.11 

130.00 

22.9 

9.3 

39 

107.11 

130.00 

22.9 

9.3 

424 

106.03 

130.00 

24.0 

10.0 

BIO 

106.03 

130.1 

24.1 

10.1 

310 

106.03 

129.9 

23.9 

10.0 

Beginning 

of  run 

End 

of  Run 

'lead  over 

broad  crested 

weir  H  -  3.66" 

H  -  3-66" 

/?o 


Surfer imposed  Conditions 

2:1  Slope 

Model  Spillway 

Hp/Efjs 

d2  =  30. 0" 

q  =  0.308  c. 

f.s/ft.  Dc  - 

2.40*  Run  Number  3 

Y 

z 

h 

h  d0 

Manometer 

Computed 

Manometer 

Head 

Head 

Position 

Zero  Rdg. 

Readi  ng 

h  -  z-y 

Critical  depth  Remarks 

(inches  elev.) 

(inches  elev.)  (inches) 

( dimensi  onless) 

A40 

100.2 

130 .1 

29.9 

12.5 

B25 

100.2 

-- 

— 

— 

C25 

100.2 

130.2 

30.0 

12.5 

A41 

100.2 

130.1 

29.9 

12.5 

B26 

100.2 

130.2 

30.0 

12.5 

C26 

100.  2 

130 .2 

30.0 

12.5 

42 

100.2 

130.2 

30.0 

12.5 

B27 

100.2 

130.2 

30.0 

12.5 

C27 

100.2 

130.1 

29.9 

12.5 

A43 

100.2 

-- 

— 

IB28 

100.2 

130.3 

30.1 

1215 

■328 

100.2 

— — 

_ 

— 

M4 

100. 2 

130.1 

29.9 

12.  5 

B29 

100.2 

130.2 

30.0 

12.5 

'i 

J 

29 

100.2 

130.2 

30.0 

12.5 

A45 

100.2 

130.1 

29.9 

12.5 

330 

100.2 

— 

— 

— 

33p 

100.2 

130 .1 

29.9 

12.  5 

146 

100. 2 

130 .2 

39.0 

12.5 

\ 

■47 

100.2 

130.2 

30.0 

12.5 

331 

100.2 

130.1 

29.9 

12.5 

1 

> 

51 

100.2 

130.2 

30.0 

12.5 

V49 

100.2 

130.  2 

£0.0 

12.5 

B32 

100.2 

130.2 

30.0 

12.5 

: 

!?2 

100.2 

130.2 

30.0 

12.5 

A50 

100.2 

130.  2 

30.0 

12.5 

151 

100.2 

130.2 

30.0 

12.5 

i$2 

100.2 

130.2 

30.0 

12.5 

.53 

100.2 

130.2 

30.0 

12.5 

i54 

100.2 

130.2 

30.0 

12.5 

i3  3 

100.2 

— 

-- 

— 

100.2 

130.2 

30.0 

12.5 

'5 

100.2 

130.  2 

30.0 

12.5 

.56 

100.2 

130.2 

30.0 

12.5 

•57 

100.2 

130.2 

30.0  - 

12.5 

•58 

100.2 

130.2 

30.0 

12.5 

:5  9 

100.2 

130.2 

30.0 

12.5 

v6o 

100.2 

IJ)  .2 

30.0 

12.5 

.61 

1002. 

— 

— 

— 

62 

100.2 

— 

— 

—  — 

63 

100.2 

— 

— — 

—  — 

Superimposed  Conditions  2:1  Slope  with  Energy  Dissipators  Model  Spillway 
-  Dg-  7*1  q  r  0.508  c .f.s./ft  Dc  -  2.40:t  Run  Number  6 


tnometer 

Computed 

Manometer 

Head 

Head 

>sition 

Zero  Rdg. 

Reading  h 

=*  z-y 

Critical  depth 

Remarks 

(inches  elev. ) 

(inches  elev)  ( 

inches) 

( dimensionless) 

il 

140.50 

141.30 

0.80 

0.33 

Film  ^5.  & 

l2 

157.80 

138.90 

1.10 

0*46 

4 

3 

135.15 

136.43 

1.28 

0.53 

Board  on 

l4 

132.40 

132.72 

0.32 

0.13 

side  of 

129.78 

131.20 

1.42 

0.59 

chute 

,6 

127.00 

128.05 

1.05 

0.44 

Toe  of  jump 

.7 

124.35 

125.37 

1.02 

0.43 

at  hinge 

.8 

123.25 

124.25 

1.00 

0.42 

Film  #5  &  $ 

122.00 

122.90 

0.90 

0.39 

10 

121.15 

121.76 

0.61 

0.25 

Board  on 

.11 

120.02 

121.05 

1.03 

0.43 

Floor 

.1 

IJ. 

118.95 

119.74 

0.79 

0.33 

12 

118.95 

120.05 

1.10 

0.46 

Film  jfl 

1 

118.95 

119.74 

0.79 

0.33 

Shot  of 

H3 

117.90 

118.91 

1.01 

0.42 

energy  d 

14 

116.80 

117.78 

0.98 

0.41 

dissipators 

.15 

H5.72 

116.52 

0.80 

0.33 

,16 

114.66 

115.71 

1.05 

0.44 

12 

114.66 

115.50 

0.84 

0.35 

2 

114.66 

115.70 

1.04 

0.43 

17 

113.59 

114.35 

0.76 

0.32 

3 

113.59 

114.42 

0.83 

0.35 

3 

113.59 

114.45 

0.86 

0.36 

18 

112.50 

113.28 

0.78 

0.33 

4 

112.50 

113.40 

0.90 

0.39 

4 

112.50 

113.62 

1.12 

0.47 

19 

111.41 

112.41 

1 .10 

0.42 

5 

111.41 

111.65 

0.24 

0.10 

[5 

20 

ni* il 
110.34 

112.35 

111.00 

1.14 

0166 

0.48 

0.28 

U 

110.34 

lli. 60 

1.26 

0.53 

6 

110.34 

111.62 

1.28 

0.53 

21 

109.26 

110.05 

0.79 

0.33 

7 

109.26 

lSo.05 

0.79 

0.33 

7 

109.26 

99.00 

-10 . 26 

-4.28 

22 

108.19 

109.10 

0.91 

O.38 

8 

108.19 

108.62 

0.43 

0.18 

8 

108.19 

109.22 

1.03 

0.43 

23 

9 

107.11 

108.41 

1.30 

0.54 

107.11 

107.80 

0.69 

0.29 

9 

107.11 

108.30 

0.19 

0.08 

124 

106.03 

106.98 

0.95 

0.40 

10 

106.03 

106.40 

0.37 

0.15 

10 

.  106.03 

106.40 

0.37 

0.15 

Beginning 

of  run 

End  of 

run 

ead  of 

broad  crested 

weir  H  -'’3.66" 

H  =  3.66" 

A22 


iper  im  osed  Cpnditions  2:1  Slope  with.  Energey  Dissipation  Model  Spillway 
Dp =7.1  q=0.508  c.f.s./ft.  Dc-  2.40"  Run  number  6 


mometer 

>sition 


y 

Computed 
Zero  Rdg. 


Manometer 

Reading 


15 
1 
1 
!  6 
.2 
2 

7 
5 

3 

8 

4 

4 
9 

5 

5 
0 

6 
6 
1 
7 

7 
2 

3 

8 
8 

4 
9 
9 

5 
D. 
0 

f 

1 

1 

<  1 

P 

2 

3 

3 

3 

9 


Critical  depth 
(inches  elev, )  (inches  elev, )  ( inches )  (dimensionless) 


h 

Head 
h=  z-y 


hr  d( 
Head 


Remarks 


104.96 

105.22 

0.26 

o.ll 

104.96 

105.70 

0.74 

0.31 

104.96 

106.26 

1.30 

0.54 

103.88 

104.60 

0.72 

0.30 

103.88 

_ 

— 

103.88 

— 

- - 

102.80 

104.26 

1.46 

o.6i 

102.80 

103.60 

0.80 

0  .^5 

102.80 

— 

- — 

— 

102.26 

103.00 

0.74 

0.31 

102.26 

103.60 

1.34 

0.56 

102.26 

102.60 

0.34 

0.14 

101.73 

103.52  . 

1.79 

0.75 

101.73 

— - 

— 

101.73 

103.08 

1.35 

0.56 

101.19 

105.30 

2.11 

0.88 

101.19 

104.05 

2.86 

1  .19 

101.19 

103.20 

2.01 

0.84 

100.65 

103.80 

3.15 

1.31 

10Q.65 

104.45 

3.80 

1.58 

100.65 

104.40 

3.75 

1.56 

100.2 

106.5 

6.3 

2.6 

102.0 

1.8 

0.8 

100.1 

-0.1 

-0.04 

100.4 

0.2 

0.1 

103.6 

3.4 

1.4 

102.8 

0.8 

0.3 

101.6 

1.4 

0.6 

102.5 

2.3 

1.0 

102.4 

2.2 

0.9 

102.5 

2.3 

1.0 

100.9 

0.7 

0.3 

102.7 

2.5 

1.0 

101.8 

1.6 

0.7 

103.8 

3.6 

1.5 

103.2 

3.0 

1.3 

101.9 

1.7 

0.7 

103.3 

3.1 

1.3 

103.6 

3.4 

1.4 

103.4 

3.2 

1.3 

103.4 

3.2 

1.3 

103.2 

3.0 

1.3 

1C 

>0.2. 

102.6 

2.4 

1.0 

Super  imposed  Conditions 

2:1  Slone 

E.  D. 

Model  Spillway 

I2/Ef2= 

d2=  m 

q=  0.508  c.f.s 

.ft  Dc=2 

.40“  Run  Number 

6 

y 

z 

h 

h*  dc 

lanometer 

Computed 

Manometer 

Head 

Head 

Josition 

Zero  Rdg. 

Reading 

hsz-y 

Critical  depth 

Remarks 

i  i  t  i 

(inches  elev. ( 

(inches  elev.) 

(inches) 

(dir ensionless ) 

& 

l40 

100.2 

103.7 

3.5 

1.5 

Turb.  to 

£5 

104.0 

3.8 

1.6 

2.0M  mark 

125 

103.0 

2.8 

1.2 

l41 

103.3 

•  ■  3.1 

*  1.3 

J26 

103.5 

3.3 

1.4 

126 

103.4 

3.2 

1.3 

i42 

104.0 

3.8 

1.6 

527 

104.4 

4.2 

1.8 

127 

104.8 

.  4.6 

1.9 

43 

Q - 

— 

ii28 

128 

44 

104.2 

i - 

104.4 

4.0 

1.7 

4.2 

1.8 

129 

104.5 

4.3 

1.8 

29 

104.2 

4.0 

1.7 

*45 

104.9 

4.7 

2.0 

bo 

104.9 

4.7 

2.0 

30 

105.2 

5.0 

2.1 

46 

105.4 

5.2 

2.2 

47 

104.6 

5.4 

2.2 

k 

105.6 

5.4 

2.2 

105.6 

5.4 

12.2 

'49 

106.6 

6.4 

2.7 

132 

32 

106.7 

6.5 

2.7 

106.6 

6.4 

2.7 

50 

106.9 

6.7 

2.8 

51 

107.1 

6.9 

2.9 

52 

107.1 

6.9 

2.9 

53 

107.2 

7.0 

2.9 

54 

107.2 

7.0 

2.9 

i33 

— - 

33 

107.3 

7.1 

3.0 

55 

’  107.3 

7.1 

3.0 

107.3 

7.1 

3.0 

107.3 

7.1 

3.0 

58 

107.3 

7.1 

3.0 

159 

107.3 

7.1 

3.0 

1.60 

107.3 

7.1 

3.0 

.61 

--- 

— 

162 

— =. 

--- 

— 

.63 

100.2 

— 

— 

Superimposed  Conditions 
Ho/Ef 2  r  Dp  r  11.8 

2:1  Slope 
q  =  O.308  0. 

E.  D. 

f.s/ft  D0 

Model  Spillway 
r  2.40  Run  Number  7 

Manometer 

Computed 

Manometer 

Head 

Head 

Position 

Zero  Rdg. 

Readi ng 

h  s  z-y  Critical  depth  Remarks 

n 

( inches  elev. 

(inches  elev 

. ) ( inches) 

( dimensionless) 

A1 

140 • 50 

141.35 

0.85 

0.35 

A2 

137.80 

158.87 

1.04 

0.45 

A3 

135.15 

136.55 

1.40 

O.58  Toe  of  jump 

A4 

1J2.40 

133.65 

1.25 

O.52  between  B7 

A3 

129.78 

131.25 

1.47 

0.62  and  B8  . 

a6 

127.00 

128.05 

1.05 

0.48 

a? 

124.55 

125-^ 

1.02 

0.47  Turb.  to  1.; 

AS 

125.25 

124.25 

1.00 

0.42 

A3 

122.00 

122.91 

0.91 

0.38 

A10 

121.13 

121.75 

0.60 

0.25 

All 

120.02 

121.00 

0.98 

0.41 

B1 

118.95 

119.76 

0.81 

0.54 

A12 

118.95 

120.03 

1.08 

0.45 

w-, 

v'-L 

118.95 

119.75 

0.80 

0.33 

11 3 

117.90 

118.88 

0.98 

0.41 

114 

116.80 

117.77 

0.97 

0.40 

113 

115.72 

116.53 

0.81 

0.54 

a  6 

114.66 

115.72 

1.06 

0.44 

32 

114.66 

115.50 

0.84 

0.35 

12 

114.66 

115.60 

0.94 

0.35 

117 

113.59 

114.32 

0.73 

0.30 

33 

113.59 

114.46 

0.87 

O.36 

33 

H3.59 

114.43 

0.84 

0.35 

118 

112.50 

11.328 

0.78 

0.32 

34 

112.50 

113.40 

0.90 

0.37 

14 

112.50 

113.60 

1.10 

0.46 

119 

111.41 

112.42 

1.01 

0.42 

33 

111.41 

111.67 

0.26 

0.11 

33 

111.41 

112.55 

1.14 

0.48 

120 

110.54 

111.02 

0.68 

0.27 

36 

110.54 

111.67 

1.33 

0.55 

36 

110.54 

111.63 

I.29 

0.54 

121 

109.26 

110.78 

1.52 

0.63 

37 

109.26 

110.50 

1.24 

0.52 

37 

109.26 

110.35 

1.09 

0.45 

122 

108.19 

110.90 

2.71 

1.23 

38 

108 .19 

110.3 

2.1 

0.9 

38 

108.19 

110.7 

2.5 

1.0 

'■23 

i07.ll 

110.9 

3.8 

1  •  D 

39 

107.11 

110.2 

1*3 

39 

107.11 

110.7 

3.6 

1.5 

L24 

106.05 

110.5 

4-i 

1.9 

310 

106.05 

109.8 

3.8 

1.6 

310 

106.05 

110.0 

4.0 

1.7 

Beginning 

of  ran 

End  of  run 

[ead  over 

broad  crested 

weir  H  - 

5.66"  H 

-  3  •  b  b fT 

JSS 


•er  imposed  Conditions  2:1  Slope 


Ef2r 


D2r  11.8"  q=  0.508  c.f.s./ft. 


E.D. 


DcZ  2.40" 


Model  Spillway 
Run  number  7 


omter 

ition 


y 

Computed 
Zero  Rdg. 


Manometer 

Reading 


Critical  depth 
(inches  eiev, ) (inches  elev, )  (inches)  (dimensionless) 


h 

Head 

h-z-y 


h*  <ac 

Head 


3 

: 


35 

r. 

12 

35 


104.96 
104.96 
104.96 
103.88 
103.88 
103.88 
102.80 
102.80 
102.80 
102.26 
102.26 
102.26 
101.73 
101.73 
101.73 
101.19 
101.19 
101.19 
100.65 
100.65 
100 . 65 
100.2 


100.2 


110.2 

5.2 

110.1 

5.1 

110.4 

5.4 

110.5 

6.6 

110.7 

7.9 

110.3 

7.5 

110.5 

8.2 

110.6 

8.3 

110.4 

8.1 

110.8 

9.1 

110.6 

8.9 

110.8 

9.6 

111.1 

9.9 

110.8 

9.6 

111.0 

10.3 

111.4 

10.7 

111.4 

10.7 

111.7 

11.5 

111.0 

10.8 

110.8 

10.6 

110.9 

10.7 

111.0 

10.8 

111.0 

10.8 

110.8 

10.6 

110.7 

10.6 

110.8 

10.6 

110.9 

10.7 

110.7 

10.5 

110.9 

10.7 

110.7 

10.5 

110.9 

10.7 

110.8 

10.6 

110.6 

''  10.4 

110.9 

10.7 

111.0 

10.8 

110.9 

10.7 

110.8 

10.6 

110.8 

10.6 

110.7 

10.5 

2.2 

2.1 

2.2 

q.7 


3.3 

3.1 

3.4 

3.5 

3.4 
3.8 

3.7 
4.0 

4.1 
4.0 

4.3 

4.5 
4.5 

4.8 
4.5 

4.4 

4.5 
4.5 
4.5 
4.4 
4.4 

4.4 

4.5 

4.4 

4.5 

4.4 

4.5 

4.4 

4.3 

4.5 
4.5 
4.5 

4.4 
4.4 
4.4 
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>er  imposed  Conditions  2:1  Slope  E.d.  Model  Spillway 

'Ef2=  D2s11.8  q=0#508  clf^s/ft  Dc«2.40"  Run  number  7 


y  z  h  hi.  dQ 

.ometer  Computed  Manometer  Head  Head 

ition  Zero  Rdg  Reading  h=z-y  Critical  depth  Remarks 

_  (inches  elev» )  (inches  elev« )( inches )  ( dimensionless )  _ 


i 

I 

j 


i 

- 

a  ; 

I 

I 


3  . 2 


100 . 2 


110.9 

10.7 

4.5 

111.0 

10.8 

4.5 

110.8 

10.6 

4.4 

110.8 

10.6 

4.4 

110.8 

10.6 

4.4 

U0. 8 

10.6 

4.4 

111.8 

10.8 

4.5 

111.1 

10.9 

4.6 

111.1 

10.9 

4.6 

111.1 

10.9 

1  1 
1  •  i 

1  G\  1 

111.1 

10.9 

4.6 

111.2 

11.0 

4.6 

111.2 

11.0 

3.6 

111.3 

11.1 

4.6 

111.4 

11.2 

4.7 

111.5 

11.3 

4.7 

111.6 

11.4 

4.8 

111.7 

11.5 

4.8 

111.5 

11.3 

4.7 

111.7 

11.5 

4.8 

111.8 

11.6 

4.8 

111.8 

11.6 

4.8 

111.8 

11.6 

4.8 

118.8 

11.6 

4.8 

111.9 

11.7 

4.9 

111.9 

11.7 

4.9 

112.0 

11.8 

4.9 

112.0 

11.8 

4.9 

112.0 

11.8 

4.9 

112.0 

11.8 

4.9 

112.0 

11.8 

4.9 

112.0 

11.8 

4.9 

112.0 

11.8 

4.9 

112.0 

11.8 

4.9 

112.6 

12.4 

5.2 

Model  Spillway 
Run  number  8 


ler  imposed  Conditions  2:1  Slope  E.D. 

Stf2=  D0=18.2"  q=0.5O8  c.f.s/ft  D0=  2.40" 


nometer  Computed  Manometer  Head  Head 

sition  Zero  Rdg.  Re-ding  h=z-y  Critical  depth 

1 _ (inches  elev. )  (inches  elev. )  ( inches )  (dimensionless ) 


) 

L 


) 


) 


i). 


140 . 50 

141.33 

o.83 

o.35 

137.80 

138.87 

1.07 

0.45 

135.15 

136.58 

1.43 

0.60 

132.40 

133.68 

1.28 

0.53 

129.78 

131.25 

1.47 

0.61 

127.00 

128.05 

1.05 

0.44 

124.35 

125.57 

1.02 

0.43 

123.25 

124.23 

0.98 

0.41 

122.00 

122.87 

0.87 

0.36 

121.15 

121.76 

0.61 

0.35 

120.02 

121.05 

1.03 

0.43 

118.95 

119.80 

0.80 

0.33 

118.95 

120.05 

1.10 

0.46 

118.95 

119.75 

0.80 

0.33 

117.90 

118.93  . 

1.03 

0.43 

116.80 

117.95 

1.15 

0.48 

115.73 

117.53 

1.81 

0.75 

114.66 

117.7 

3.0 

1.3 

114.66 

117.3 

2.6 

1.1 

114.66 

117.4 

2.7 

1.1 

113.59 

117.3 

3.7 

1.5 

113.59 

117.2 

3.6 

1.5 

113.59 

117.2 

3.6 

1.5 

112.50 

117.3 

4.8 

'  2.0 

112.50 

117.2 

4.7 

2.0 

112.50 

117.2 

4.7 

2.0 

111.41 

117.5 

6.1 

2.5 

111.41 

116.9 

5.5 

2.3 

111.41 

117.3 

5.9 

2.5 

110.34 

117.4 

7.1 

2.9 

110.34 

117.4 

7.1 

2.9 

110.34 

117.4 

7.1 

2.9 

109 . 26 

117.5 

8.2 

3.4 

109 . 26 

117.3 

8.0 

3.3 

109 . 26 

117.3 

8.0 

3.3 

108.19 

117.6 

9.4 

3.9 

108.19 

117.4 

9.2 

3.8 

108 . 19 

117.5 

9.3 

3.9 

107.11 

117.7 

10.6 

4/4 

107.11 

117.5 

10.4 

4.3 

107.11 

117.7 

10.6 

4.4 

106.03 

117.7 

11.7 

4.9 

106.03 

117.6 

11.6 

4.8 

106.03 

117.7 

11.7 

4.9 

Beginning  of  run 
H=  3.66“ 


Remarks 


Toe  of  jump 
at  B2  i 
( 2.8  ’  mark) 
to  o,2  mark 


id  over  broad  crested  weir 


End  of  ru: 
H=  3.66" 


1 


' 
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Superimposed  Conditions  2:1  Slope  E.D.  Model  Spillway 

i2/E f2  -  D2  =  18.2"  q  -  0. 308  c.f.s/ft  Dc  =  2.40"  Run  Number  8 


Manometer  Computed  Manometer  Head  _ Head _ 

Position  Zero  Rdg.  Reading  h  »  z-y  Critical  depth  Reamrks 
_ _ (inches  elev.)  (inches  elev.)  [inches)  1  (dimensionless) _ 


A  25 

104.96 

117.8 

12.8 

3.3 

Bll 

104.96 

117.3 

12.8 

3.3 

Cll 

104.96 

117.8 

12.8 

3.3 

A26 

103. 38 

117.9 

14.0 

5.8 

B12 

103*38 

— 

— 

— - 

C12 

103.88- 

— 

— 

— 

A27 

102.80 

118.0 

15.  2 

6.3 

B13 

10  2.80 

118.0 

15.2 

6.3 

C13 

105.80 

li¬ 

- - 

A28 

102.26 

ne.  0 

13.7 

6.6 

B14 

102.26 

118.0 

15.7 

6,6 

C14 

120.26 

118.0 

15.7 

6.6 

A29 

101.73 

118.0 

16.3 

6.8 

B13 

101.73 

— 

— 

— — 

C15 

101.73 

113.1 

16.4 

6.9 

A30 

101.19 

118.1 

16.9 

7*1 

bi6 

101.19 

118.2 

iM 

7.1 

ci6 

101.19 

118.1 

17.0 

7.1 

A31 

100.63 

118.1 

17.5 

7.3 

B17 

100.63 

118.3 

17.7 

7.4 

C17 

IOO.63 

118.2 

17.6 

7.4 

A3  2 

100.2 

113.3 

18.1 

7.6 

A33 

100.2 

113.3 

18.1 

7.6 

Bio 

100.2 

118.3 

18.1 

7*6 

Cl8 

100.2 

118.3 

18.1 

7.6 

A34 

100.2 

118.2 

18.0 

B19 

100.2 

118.3 

18.1 

J  C19 

100.2 

118.3 

18.1 

7.6 

A35 

ICBlO.  2 

118.2 

18.0 

B20 

100.2 

118.3 

18.1 

7.6 

C20 

100.2 

II8.3 

18.1 

7.6 

A36 

100.2 

118.2 

18.0 

7.3 

B21 

100.2 

118.2 

18.0 

7.3 

C21 

100.2 

118.2 

18.0 

7.3 

A37 

100.2 

118.0 

17.8 

7.4 

B22 

1010.2 

118.  S 

18.0 

7.3 

C22 

100.2 

118.2 

18.0 

7.3 

A38 

100.2 

118.2 

18.0 

B23 

100.2 

100.2 

118.3 

118.2 

18.1 

18.0 

7.6 

7.3 

A3  9 

B24 

100.2 

100.2 

118.2 

113 .2 

18.0 

18.0 

7.3 

7.3 

C24 

100 . 2 

118.0 

17.8 

7.4 
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imposed  Conditions 

2:1  Slope 

E  D 

Model  Spillway 

ia/Ef  2  D2=18.2" 

q-0.508c.f . s 

./R'  Dc 

«2.40"  Run  number  8 

^  y 

inbmeter  Computed 

z 

Manometer 

h 

Head 

h*  Dc  REMARKS 

^ead 

)sition  Zer 

iRdg. 

Reading  h; 

-z-y 

Critical  depth 

(inches  elev. J 

(inches  elev. )( inches ) 

(dimdnsionless() 

to  100.2 

118.2 

18.0 

7.5 

5 

118.2 

18.0 

7.5 

5 

118.2 

18.0 

7.5 

•1 

118.2 

18.0 

7.5 

16 

118.2 

18.0 

7.5 

:6 

118.2 

18.0 

7.5 

■2 

118.2 

18.0 

7.5 

7 

118.3 

18.1 

7.6 

3 

is 

118.3 

18.1 

7.6 

118.3 

18.0 

7.6 

k 

118.2 

18.0 

7.5 

'9 

118.3 

18.1 

7.6 

|9 

118.3 

18.1 

7.6 

5 

118.3 

18.1 

7.6 

0 

118.3 

18.1 

7.6 

3 

118.3 

18.1 

7.6 

5 

118.3 

18.1 

7.6 

r 

118.4 

18.2 

7.6 

IL 

118.3 

18.1 

7.6 

1 

118.3 

18.1 

7.6 

f 

118.4 

18.2 

7.6 

118.4 

18.2 

7.6 

3 

P 

118.4 

18.2 

7.6 

I) 

118.4 

18.2 

7.6 

118.4 

18.2 

7.6 

) 

118.4 

18.2 

7.6 

118.4 

18.2 

7.6 

k 

118.4 

18.2 

7.6 

il8.4 

18.2 

7.6 

j 

118.4 

18.2 

7.6 

> 

118.4 

18.2 

7.6 

i  ■ 

118.3 

18.1 

7.6 

\ 

118.4 

18.2 

7.6 

118.3 

18.1 

7.6 

- 

118.4 

18.2 

7.6 

100.2 


\ 
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Superimposed  Conditions  2:1  slope  E.D.  Model  Spillway 

§2^f2  =  I>2  =  2U.0"  q  =  0.508  c.f.s/ft  Dc  =  2 *40"  Run  Number  9 


Manometer 

Position 


Al 

A2 

A3 

A4 

A3 

a6 

A7 

a8 

A9 

A10 

All 

B1 

A12 


Cl 

A13 

A14 

A13 

ai6 

B2 

C2 

A17 

B3 

C3 

Al8 

Bi; 

GU 
A19 
i!  B3 
Cfi 
A20 
B6 

IC6 
A  21 
B7 
C7 

:  Br 

C8 
A23 
B9 
G9 
A2U 
BIO 
CIO 


Commuted 

Manometer 

Head 

Head 

Zero  Rdg. 

Reading 

h  =  z-y 

Critical  depth 

( inches .elev.) 

(inches  elev.) 

(inches) 

( dimensionle  s  s ) 

140.50 

141.47 

0.97 

0.40 

137.80 

138.83 

1.03 

0.43 

135.13 

136.88 

1.53 

0.64 

132.40 

133.68 

1*28 

0.33 

129.78 

131.26 

1.48 

0.62 

127.00 

128.05 

1.03 

0.44 

124.35 

125.3 

0.9 

0.4 

123.25 

124*2 

0.9 

0.4 

122.00 

123.3 

1.3 

0.3 

121.13 

1 21 . 4 

0.2 

0.1 

120.02 

123.5 

3.3 

1.3 

118.95 

123.2 

4.2 

1.8 

118.95 

123.4 

4.4 

1.8 

118.95 

123.1 

4.1 

1.7 

117.90 

123.4 

3.3 

2.3 

116.80 

123.5 

6.7 

2.8 

115.72 

123.5 

$08 

3.  3 

114.66 

123.6 

8.9 

3.7 

114.66 

123.5 

8.8 

3.7 

114.66 

123.5 

8.8 

U 

113.59 

123.6^ 

10.0 

113.59 

123.6 

10.0 

U.2 

113.59 

123.6 

10.0 

U.2 

112.50 

123.6 

ll.i 

U.6 

112.50 

123.7 

11.2 

U.7 

112.50 

123.7 

11.2 

U.7 

lll.Ul 

123.7 

12.3 

3.1 

111.10- 

123.6 

112.2 

3.1 

111.10- 

123.8 

12.1; 

3.1 

110.3U 

123.8 

13.5 

3.6 

110.3U 

123.8 

13.3 

3.6 

110.3U 

123.3 

13.5 

3.6 

109.26 

123.8 

1U.3 

6.0 

109.26 

123.8 

lii.5 

6.0 

109.26 

123.8 

111. 5 

6.0 

108.19 

123.9 

13.7 

6.3 

108.19 

123.9 

13.7 

6.3 

IO8.19 

123.9 

13.7 

6.3 

107. n 

12lj.0 

16.9 

7.1 

107.11 

123.9 

16.8 

7.0 

107.11 

123.9 

16.9 

7*1 

106.03 

12U.0 

18.0 

7.3 

106.03 

12U.0 

18.0 

$.3 

106.03  12li.O 

Beginning  1 

broad  crested  wfeir  h  =  3*66 

13.0 
of  run 

7.3 

End  of  run 
h  =  3.66 

Remarks 


Toe  of  jump 
at  4.0'  mark 

Turb.  0.8*  in 
front  of  hinge 


Head  over  broad  crested  wfeir 


30/ 


Superimposed  Conditions  2:1  slope  E.D.  Model  Spillway 

H2/&f2  -  D2  =  2U*0u  q  =  0.308  c/f.s/ft  Dc  =  2.kOM  Run  Number  $ 


Manometer  Computed  Manometer  Head  Head 

Position  Zero  Rdg.  Reading  h  =  z-y  Critical  depth 


= 

(inches  elev.) 

(inches  elev.) 

(inches) 

(dimensionless) 

iolj.96 

12lt.O 

19.0 

7.9 

Bll 

IOU.96 

IZii.O 

19.0 

7.9 

Cll 

10U.96 

12l*.0 

19.0 

7.9 

A  26 

103.88 

12U.0 

20.1 

8.k 

B12 

103.88 

— 

— 

— 

C12 

103.88 

— 

— 

— 

A27 

102.80 

121*.  1 

21.3 

8.9 

B13 

102.80 

12i1.n1 

21.2 

8.8 

C13 

102.80 

— 

— 

— 

A28 

102.26 

12U.0 

21.1 

9.0 

BJi* 

102.26 

12k. 0 

21.7 

9.0 

cm 

102,26 

12U.1 

21.8 

9.1 

A29 

101.73 

12ii.l 

22.1; 

9.3 

!  B15 

101.73 

— 

— 

— 

;  C15 

101.73 

1211.0 

22.3 

9.3 

A30 

101.19 

121;.  0 

22.8 

9.5 

Bl6 

101.19 

12U.1 

22.9 

9.6 

Cl6 

101.19 

121*.  1 

22.9 

9.6 

A31 

100.65 

12li.l 

23.  k 

9.7 

B17 

100.65 

121*.  1 

23.  k 

9.7 

C17 

100.65 

121*. 1 

23.1; 

9.7 

A32 

100.2 

121*.  2 

2U.0 

10.0 

A33 

100.2 

121*.  2 

2U.0 

10.0 

B18 

100.2 

121*.  2 

2U.0 

10.0 

C18 

100.2 

121*.  2 

2U.0 

10.0 

A3k 

100.2 

121*.  2 

21l.O 

10.0 

B19 

100.2 

121*.  2 

21;.  0 

10.0 

C19 

100.2 

121*.  2 

2U.0 

10.0 

*35 

100.2 

121*.  2 

2R.O 

logo 

B20 

100.2 

121*.  2 

21;. 0 

10.0 

■  C20 

100.2 

121*.  2 

21i.0 

10.0 

1  A36 

100.2 

121*.  2 

2U.0 

10.0 

B21 

100.2 

121*.  2 

2h.O 

10.0 

t  C21 

100.2 

121*.  2 

2ii.O 

10.0 

A37 

100.2 

121*.  2 

21;  .0 

10.0 

1;  B22 

100.2 

121*.  2 

2U.0 

10.0 

C22 

100.2 

121*.  2 

21;  .0 

10.0 

|,i  A3  8 

100.2 

121*.  2 

21;. 0 

10.0 

B23 

100.2 

121*.  2 

2k.O 

10.0 

C23 

100.2 

121*.  2 

21;. 0 

10.0 

1  A39 

100.2 

121*.  2 

21;. 0 

10.0 

B2R 

100.2 

121*.  2 

2k.O 

10.0 

C2R 

100.2 

121*.  2 

2k. 0 

10.0 

I 


Remarks 


Superimposed  Conditions 
H2/Ef?  =  02  =  24.0"q 

2:1  Slope 
=  fl> . 508  c . t%f ft 

E.D. 

Dc  r  2 . 

Mode  1  Sp i 1 Iway 

40 M  Rur,  Number  9 

V 

z 

h 

h  *  dc 

Manometer 

Computed 

Ma nometer 

Head 

Head 

Pos  i  t  i  on 

Zero  Rdg. 

Read i ng 

h  *  z~y 

Critical  depth  Remarks 

( i nches 

e  lev. 

)  i  i nches  e lev, ) 

C  i  nches ) 

(d imens i on  less ) 

A40 

100.24 

124.2 

2T.1T 

1TTTTT 

B25 

124.2 

24.0 

10.0 

C25 

124.2 

24.0 

10.0 

A4I 

124.  2 

24.0 

10.0 

B26 

124.2 

24.0 

10.0 

C26 

124.  2 

24.0 

10.0 

A42 

124.  2 

24.0 

10.0 

B27 

124.  2 

24.0 

10.0 

C27 

124.2 

24.0 

10.0 

A43 

124.  2 

24.0 

10.0 

B28 

124.2 

24.0 

10*.  0 

C28 

124.  2 

24  .0 

10.0 

1  A44 

124.  2 

24.0 

10.0 

(  B29 

124.  2 

24.0 

10.0 

C29 

124.  2 

24.0 

10.0 

|:  A  4  5 

124.2 

24.0 

10.0 

B30 

124.2 

24.0 

10.0 

C30 

124.  2 

24.0 

10.0 

A46 

124.2 

24.0 

10.0 

A47 

124.2 

24.0 

10.0 

B3I 

124.2 

24.0 

10.0 

C3! 

124.2 

24*0 

10.0 

A49 

124.2 

24.0 

10.0 

B32 

124.  2 

24.0 

10.0 

C32 

124.2 

24.0 

10.0 

A50 

124.2 

24.0 

10.0 

A5 1 

124.2 

24.0 

10.0 

A  52 

124.1 

23.9 

10.0 

A  53 

124.  2 

24.0 

10.0 

A  54 

124.2 

24.0 

10.0 

B33 

C33 

1247  2 

24  .0 

10.0 

A55 

124.2 

24.0 

10*0 

A  56 

124.2 

24.0 

10.0 

A57 

124.1 

23.9 

10.0 

A  58 

124.1 

23.9 

10.0 

A59 

124.1 

23.9 

10.0 

A60 

A  £  l 

124.1 

23.9 

10.0 

A6I 

A  62 

— 

— 

A63 

100,24 

— 

— 

— 

Beginning  of  run 


End  of  run 


Head  over  broad  crested  weir 


H  = 


Downstream  scale  reading; 


Cl  ) 
(2) 
C3) 
(4) 


CD 

(2) 

(3) 

(4) 


per  im  >osed  Conditions 
Zf2~  ^2*  30#0M 


"  2:1  Slope  E.D.  Model  Spillway 

qa  0.503  c.f.s./ft.  Dc=2.40"  Run  Number.  10 


lometer  Com out ed  Manometer  Head  Head 

3ition  Zero  Rdg.  Reading  h=  z~y  Critical  depth 

l _ (inches  elev. )  (inches  elev.)  (Inches)  ( dimensionless ) 


140.50 

137.80 

135.15 

132.40 
129.78 
127.00 
124.35 

123.25 

122.00 

121.15 

120.02 

118.95 

113.95 

118.95 
117.90 
116.30 
115.72 
114.66 
114.66 
114.66 
113.59 
113.59 
113.59 

112.50 
112.50 
112.50 

111.41 
111.41 
111.41 
110.34 
110.34 
110.34 

109 . 26 
109 . 26 
109.26 
108.19 
108.19 
108.19 
107.11 
107.11 
107.11 
106.03 
106.03 
106.03 


> 


over  broad 


crested 


141.50 

138.83 

135.68 

133.68 
131.27 

129.68 
129.7 
129.7 

129.7 

129.8 
129.9 
129.8 
129.9 
129.8 
129.9 
129.9 
129.7 
130.1 
130.0 
130.0 
130.1 
130.1 
130.1 
130.0 
130.1 
130.1 
130.1 
130.1 
130.1 
130.1 
130.1 
130.0 
130.1 
130.0 
130.1 
130.1 
130.1 
130.1 
130.1 
130.1 
130.1 
130.1 
130.1 
130.1 


weir  H= 


1.00 

0.42 

1.05 

0.45 

0.55 

0.22 

1.28 

0.55 

1.4 

0.62 

2.68 

1.12 

5.4 

2.2 

6.5 

2.7 

7.7 

5.2 

8.7 

5.6 

9.9 

4.1 

10.9 

4.5 

11.0 

4.6 

10.9 

4.5 

12,0 

5.0 

15.1 

5.5 

14.0 

5.8 

15.4 

6.4 

15.5 

6.4 

15.5 

6.4 

16.5 

6.9 

16.5 

6.8 

16.5 

6.8 

17.5 

7.5 

17.6 

7.5 

17.6 

7.5 

18.7 

7.8 

18.7 

7.8 

18.7 

7.8 

19.8 

8.2 

19.8 

8.2 

19.7 

8.2 

20.8 

8.7 

20.7 

8.6 

20.8 

8.7 

21.9 

9.1 

21.9 

9.1 

21.9 

9.1 

25.0 

9.6 

25.0 

9.6 

25.0 

9.6 

24,1 

10.0 

24.1 

10.0 

24.1 

10.0 

Beginning  of  run 
3.66" 


End  of  run 
H=#.66" 


Zo+ 


Superimposed  Conditions  2:1  Slope  E7D7  Model  bpillway 

H2/d£2  “  I>2  =  30. 0M  q  =  0.508  c.f.s/ft  Dc  =  2.1*0"  Run  Number  10 


Manometer 

Position 


A25 

Bll 

Cll 

A26 

B12 

C12 

A27 

B13 

C13 

A28 

B1U 

ciU 

A29 

B15 

C15 

A30 
Bl6 
Cl6 
A31 
B17 
C17 
A3  2 
A33 
B18 
C18 
A34 
B19 
C19 
A35 
B20 
C20 
A36 
B21 
C21 
A37 
B22 
C22 
A3  8 
B23 
C23 
A39 
B21* 
C2R 


Computed 

Manometer 

Head 

Head 

Zero  Rdg. 

Reading 

h  *  z-y 

Critical  depth 

’inches  elev.) 

(inches  elev) 

(inches) 

(dimensionless' 

iou.96 

130.1 

25.1 

10.5 

iou.96 

130.1 

35.1 

10.3 

10U.96 

130.1 

25.1 

10.5 

103.88 

130.2 

26.3 

11.0 

103.88 

— 

— 

— 

103.88 

— 

— 

— 

102.80 

130.1 

27.3 

11.U 

102.30 

130.1 

27.3 

U.U 

102.80 

— 

— 

— 

102.26 

130.1 

27.8 

11.6 

102.26 

130.1 

27.8 

11.6 

102.26 

130.1 

27.8 

11.6 

101.73 

130.1 

28.1* 

11.8 

101.73 

— 

— 

— 

101.73 

130.1 

28.1* 

11.8 

101*19 

130.1 

28.9 

12.0 

101.19 

130.1 

28.9 

12  QO 

101.19 

130.1 

28.9 

12.0 

100.65 

130.2 

29.5 

12.3 

100.65 

130.1 

29.5 

12.3 

100.65 

130.2 

29.5 

12.3 

100.2 

130.3 

30.1 

12.5 

100.2 

130.3 

30.1 

12.5 

100.2 

130.3 

30.1 

12.5 

100.2 

130.3 

30.1 

12.5 

100.2 

130.2 

30.0 

12.5 

100.2 

130.3 

30.1 

12.5 

100.2 

130.2 

30.0 

12.5 

100.2 

130.2 

30.0 

12.5 

100.2 

130.2 

30.0 

12.5 

100.2 

130.2 

30.0 

12.5 

100.2 

130.2 

30.0 

12.3 

100.2 

130.2 

30.0 

12.5 

100.2 

130.2 

30.0 

12.5 

100.2 

130.2 

30.0 

12.5 

100.2 

130.2 

30.0 

12.5 

100.2 

130.2 

30.0 

12.5 

100.2 

130.2 

30.0 

12.5 

100.2 

130.2 

30.0 

12.3 

100.2 

130.2 

30.0 

12.5 

100.2 

130.2 

30.0 

12.5 

100.2 

130.2 

33  .0 

12.5 

100.2 

130.2 

30.0 

12.5 

Remarks 


Z05 


Superimposed  Conditions  2:1  Slope  E.D.  Model  Spillway 

=  ^2  =  30*0"  Q  r  0.508  c.f.s./ft  Dc  -  2.40"  Run  Number  10 

y  z  h  h  -r  dc 

Manometer  Computed  Manometer  Head  Head— _ 

Position  Zero  Rdg.  Reading  h  -  z-y  Critical  deptn  fRemarks 

(inches  elev. )( inches  elev. )( inches)  (dimensionless) 


A40 

100.2 

130.2 

30.0 

12.5 

B25 

;oo2. 

130.2 

30.0 

12.5 

C25 

100.2 

130.2 

30.0 

12  .3 

A4l 

100.2 

130.2 

30.0 

12.5 

326 

100.2 

130.2 

30.0 

12.5 

026 

100.2 

130.2 

30.0 

12  .5 

A42 

100.2 

130.2 

30.0 

12.5 

B27 

100.2 

130.2 

30.0 

12.5 

C27 

100.2 

130.2 

30.0 

12.5 

A43 

100.2 

130.2 

30.0 

12.5 

B28 

100.2 

130.2 

30.0 

12.9 

028 

100.2 

130.3 

30.0 

12.9 

A44 

100.2 

130.2 

30.0 

12.9 

B29 

100.2 

130 .2 

30.0 

12.9 

C29 

100.2 

130.2 

30.0 

12.9 

A45 

100.2 

130.2 

30.0 

12.9 

B30 

100.2 

130.2 

30.0 

12.9 

C30 

100.2 

130.2 

30. 0 

12.5 

A46 

100.2 

130.2 

30.0 

12.9 

A47 

100.2 

130.2 

30.0 

12.9 

331 

100.2 

130.2 

30 .0 

12.9 

031 

100.2 

130.2 

30.0 

12.9 

A49 

100.2 

130.2 

30.0 

12.9 

|BJ2 

100.2 

130.2 

30 .0 

12.9 

C  3  2 

100.2 

130.2 

30.0 

12.9 

A50 

100.2 

130.2 

30.0 

12k5 

A51 

100.2 

130.2 

30.0 

12.9 

i'A52 

100.2 

130.2 

30.0 

12.9 

U53 

100.2 

130.2 

30.0 

12.9 

A54 

100.2 

130.1 

29.9 

12.9 

B33 

100.2 

— 

—  - 

1033 

100.2 

130.2 

30 .0 

12.5 

A55 

100.2 

130.1 

29.9 

12.5 

A36 

100.2 

130.1 

29.9 

12.5 

A3  7 

100.2 

130.1 

29.9 

12.5 

A38 

100.2 

130.1 

29.9 

12.  5 

A39 

100.2 

130.1 

29.9 

12*  5 

ko 

100.2 

130.2 

30.0 

12.5 

A6l 

100.2 

-- 

— 

—  — 

A62 

100.2 

mm  mm 

ma 

a6* 

100.2 

—  — 

aoc> 


per  imposed  Conditions 

/Ef2=  *  D2=7.3 


3:1  Slone 
q=  0.508  cjtf; s/ft 


Dr=2.40" 


Model  Spillway- 
Run  number  1 


nometer 

sition 

y 

Computed 

Zero  Rdg. 
(inches  elev. ) 

z 

Manomter 
Reading 
(inches  elev. 

h 

Head 

h=z-y 
) ( inches ) 

1  n 

•  Qc 

E  ead 

Critical  depth 
(dimensionless ) 

I 

103.56 

103.55 

-0.01 

-0.004 

,1 

103.56 

103.65 

0.09 

0.04 

1 

103.56 

105.10 

1.54 

0.64 

102.80 

103.50 

0.70 

0.29 

2 

102.80 

— - 

— 

2 

102.80 

— 

- - 

J 

102.04 

103.80 

1.76 

0.73 

3 

102.04 

102.90 

0.86 

0.36 

3 

102.04 

- - 

3 

101.66 

102.20 

0.54 

,  0.22 

\ 

101.66 

103.20 

1.54 

0.64 

k 

101.66 

101.65 

-0.01 

-0.004 

1 

101.28 

103.02 

1.74 

0.72 

lip 

101.28 

102.20 

0.92 

0.38 

5 

101.28 

102.40 

1.12 

0.47 

:  ) 

100.90 

102.70 

1.80 

0.75 

;  5 

100.90 

103.90 

3.00 

1.25 

) 

100.90 

102.50 

1.60 

0.67 

. 

100.52 

103.55 

3.03 

1.26 

7 

100 . 52 

104.50 

3.98 

1.66 

100 . 52 

103.95 

3.43 

1.43 

> 

100.2 

102.9 

2.7 

1.1 

100.2 


102.6 

101.8 

101.5 

104.5 

100 . 3 
101.8 
103.0 

103.1 

101.4 
103.3 
101.9 
103.3 
102.7 

102.2 

102.5 

102.6 
102.5 
101.8 
102.5 
102.8 


2.4 

1.6 

1.3 

4.3 

0.1 

1.6 

2.8 

2.9 

1.2 

2.1 

1.7 

3.1 

2.5 

2.0 

2.3 

2.4 
2.3 

1.6 
2.3 
2.6 


1.0 

0.7 

0.5 

1.8 

0.04 

0.7 

1.2 

1.2 

0.5 

0.9 

0.7 

1.3 

1.0 

0.8 

1.0 

1.0 

1.0 

0.7 

1.0 

1.1 


«  \ 

\. 


20  7 


Superimposed  Conditions 


H2/Ef? 


D9  =  7.3" q  = 


3:1  Slope 

0.508  o.f.s-ft  Dc  =  2 


Mode  I  Sp 1  I Iway 
AO  n  i 

Run  Number  A 


Manometer 
Pos  ?  t i  on 


A40 
B25 
C25 
A4I 
B26 
!  C26 
A42 
I  B27 
C27 
A43 
B28 
C28 
A44 
B29 
C29 
A45 
B30 
C30 
A46 
A47 
B3I 
C3I 
A49 
B32 
§32 
A50 
A5I 
A  52 
A  53 
A  54 
B33 
C33 
A55 
A  56 
A57 
A  58 
A59 
A60 
A6 1 
A  62 
A63 


.Computed 
Zero  Rdg. 
(inches  e lev; 

100.2 


)( 


1 00e2 


Head  over  broad  crested  weir 


Downstream  scaie  reading; 


Manometer 
Read i ng 
ncheselevo ) 

*102.9 

102.6 

102.6 

102.6 

104.6 

102.8 

103.4 
105.0 

103.4 

10  3.9 

104.1 

181:3 

103.8 

103.9 

104.3 

104.4 

104.5 

105.1 

105.6 
105.0 
106.3 

106.2 
106.7 
106.7 
106.7 
107.1 
107.3 
107.3 

107.3 

107.4 

107.4 

107.5 

107.5 

137.5 

107.6 


h 

Head 
;  ~  z-y 

‘  nc‘'ies ) 

2.1 
2.4 
2.4 

2.4 

4.2 

2.6 

3.2 

3.3 

3.2 

3.7 
3-9 

7  t; 

f.6 

3.6 

3.7 

4.1 

4.2 

4.3 
4.9 

3.4 

4.8 
6.1 
6.0 
£•5 
6-5 
6.3 

6.9 
7.1 
7.1 

7.1 

7.2 

7.2 

7.3 
7*3 

7.3 

7.4 


h 


H  - 


Beginning  of  run 


C!  ) 
(2) 

(3) 

(4) 


Head 


Critical  depth 
(d linens  i  on  less  ) 


Remarks 


1.1 

1.0 

1.0 

1.0 

1.8 

1.1 

1.3 

1.6 

1.3 

r 

1.5 

1.6 
1.5 
1.5 
1.5 

1.5 

1.7 

1.8 
1.8 
2.0 
2.2 
2.0 

2.5 

2.5 

2.7 

24 

2.7 

2.8 
3.0 
3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

3.1 


H  = 


End  of  run 


(I  ) 
(2) 
C3) 
(4) 


2o& 


Superimposed  Conditions  3:1  Slope  Model  Spillway 

H2/E£->  =  D2  “  12*0"  q  =  0.308  c.f.s/ft  Dc  =  2.U0"  Run  dumber  2 


Manome'&er 

Position 

y 

Compute 
Zero  Rd 
(inches  ele 

A25 

103.56 

Bll 

103.56 

Cll 

103.56 

A26 

102.80 

B12 

102.80 

C12 

102.80 

A27 

102.01* 

B13 

102.01* 

C13 

102.01* 

A28 

101.66 

Blit 

101.66 

ciu 

101.66 

A29i  - 

101.28 

B15 

101.28 

C15 

101.28 

A30 

100.90 

B16 

100.90 

C16 

100.90 

A31 

100.52 

B17 

100.52 

C17 

100.52 

A3  2 

100.2 

A33 

100.2 

B18 

1DHD.2 

C18 

100.2 

A3U 

100.2 

B19 

100.2 

C19 

100.2 

A35 

100.2 

B20 

100.2 

C20 

100.2 

A36 

100.2 

B21 

100.2 

!  C21 

100.2 

;  A3  7 

100.2 

B22 

100.2 

!  C22 

UD0U2 

A38 

100.2 

B23 

100.2 

m 

100.2 

A  39 

100.2 

B2U 

100.2 

C2U 

100.2 

z  h 


Manometer 
Reading- 
Cinches  elev.) 

Head 
h  =  z-y 
(inches) 

109.5 

5.9 

109.  U 

5.8 

110.1 

6.5 

109.7 

6.9 

110.2 

8.2 

109.9 

7.9 

110.1 

8.U 

110.2 

8.5 

110.U 

8.7 

11Q.U 

9.1 

110.3 

9.0 

110.5 

9.2 

110.5 

9.6 

110.8 

9.9 

SO0.8 

9  ’9 

110.8 

10.3 

111.1 

10.6 

111.0 

10.5 

111.1 

10.9 

111.0 

10.8 

111.1 

10.9 

111.2 

11.0 

111.1 

10.9 

111.3 

11.1 

lll.l 

ltD.9 

111.2 

11.0 

11.2 

11.0 

111.0 

10.8 

111.1 

10.9 

111.1 

10.9 

111.1 

10.9 

111.2 

11.0 

111.3 

11.1 

111.3 

11.1 

111.3 

11.1 

m.a 

11.2 

111.3 

111. 

111.2 

11.0 

111.5 

11.3 

H  c£ 

Head 

Critical  depth  Remarks 
( dimensionless)  _ 


2.5 

2.U 

2.7 

2.9 


3.U 

3.3 

3.5 

3.5 

3.6 
3.0 
3.8 

з. 8 
U.O 
U.l 
U.l 
U.3 

и. u 
u.u 

U.5 

U.5 

U.5 

U.6 

U.5 

U.6 

U.5 

U.6 

U.6 

U.5 

U-5 

U.5 

U.5 

U.6 

U*6 

U*6 

U.6 

U.9 

U.6 

U.6 

U.7 


209 


* 

I.-'i 

* 

. 

, 

. 

I  ' 

'  1 ....  ~ "  * 


z/o 


Superimposed  Conditions 
Hp/E-tp  =  Dp  »  18. 0M 

3:1  biope 

q=  0.i>08  c.f.s/ft  D„  = 

Model  bpillway 

2 .14O11  Run  1M  umber  3 

Manometer 

Position 

Computed 
Zero  Rdg. 
(inches  elev.) 

Manometer 
Reading 
(inches  elev#) 

Head 
h  =  zpy 
(inches) 

Head 

Critical  depth  Remarks 

( dimensionless) 

A1 

128,70 

12f .00 

0.35 

0.1-5  „  ,  . 

A2 

126.90 

127.30 

0.70 

A  29  106  of 

A3 

124.87 

125.06 

0.19 

0#q8  A1°  U*  .0' 

Ai| 

123.00 

122. 95 

-0.03 

-0  !o2 

A  5 

121.05 

120.90 

-0.13 

-0.06  Turb* to  1111 

A6 

119.18 

— 

— 

— 

A7 

117.28 

118.08 

0.80 

0.33 

A8 

116.50 

117.60 

1.10 

0.46 

1  A  9 

115.76 

115.52 

-0.24 

-0.10 

A10 

113.00 

116.6 

0.2 

0.1 

f  All 

114.23 

115.8 

2.4 

1.0 

B1 

113 . 48 

116.5 

2.3 

1.0 

A12 

113.48 

115  •  9 

3.0 

1.3 

Cl 

113.48 

113.9 

2.4 

1.0 

A13 

112.70 

116.3 

3.6 

1.0 

Alu 

111.93 

116.1 

4,2 

1.8 

A15 

111.19 

115.9 

4.7 

2.0 

A16 

110.41 

116.2 

5.8 

2.4 

I  B2 

110.41 

115.0 

5.4 

2.3 

C2 

110.41 

116.0 

5.6 

2.3 

A17 

109.65 

116.1 

6.4 

2.7 

B3 

109.65 

116.0 

6.3 

2.6 

C3 

109.65 

116.1 

6.3 

2277 

Al8 

108 . 90 

116.2 

7.3 

3.0 

BU 

108.90 

116.1 

7.2 

3.0 

Ci| 

108.90 

116.3 

7.4 

3.1 

:  A19 

108.13 

116.4 

8.3 

3.5 

B3 

108.13 

116.1 

8.0 

3.3 

I  C5 

108.13 

116.5 

8.4 

3.5 

A20 

107.37 

116.5 

9.1 

3.8 

B6 

107.57 

116.6 

9.2 

3.8 

C6 

107.37 

116.7 

9.3 

3.9 

A21 

106.61 

116.7 

10.1 

4.2 

B7 

106.61 

116.7 

10.1 

4.2 

C7 

106.61 

117.0 

10.4 

4.3 

A22 

105.85 

117.1 

11.2 

4.7 

B8 

105.85 

117.0 

11.1 

4.6 

c$ 

105.85 

117.3 

11.4 

4.8 

A23 

105.09 

117.4 

12.3 

5*1 

105.09 

117.4 

12.3 

3.1 

G@ 

105.09 

117.4 

12.3 

5*1 

;  A2u 

104.32 

117.6 

13.3 

5-5 

BIO 

104.32 

117.5 

13.2 

CIO 

104.33 

117.7 

13.4 

3.6 

Begi nning 

of  run 

End  of  Run 

H  -  3.66" 


H  r  3.66" 


iiper  imposed  Conditions  3:1  Slope  Model  Spillway 

If Ef2=  d2=  180. 0U  q=  0.508  c.f.s./ft.  Dc»2.40"  Run  Number  3 


y 

z 

h 

hi-  dc 

mometer 

Computed 

Manometer 

Head 

Head 

)sition 

Zero  Rdg. 

Reading 

h*  z-y 

Critical  Depth 

(inches  elev. )  (inches  elev. )  ( inches)  (dimensionless) 


5 

103.56 

117.7 

14.1 

5.9 

.1 

103.56 

117.7 

14.1 

5.9 

.1 

103.56 

117.7 

14.1 

5.9 

\6 

102.80 

117.8 

15.0 

6.3 

,2 

102.80 

- — 

— 

2 

102.80 

— 

— - — 

— 

7 

102.04 

117.9 

15.9 

6.6 

3 

102.04 

117.9 

15.9 

6.6 

3 

102.04 

- - 

8 

101.66 

117.9 

16.2 

6.3 

4 

101.66 

117.9 

16.2 

6.8 

4 

101.66 

117.9 

16.2 

6.8 

9 

101.28 

117.9 

16.6 

6.9 

5 

101.28 

117.9 

16 . 6 

6.9 

5 

101. 28 

118.0 

16.7 

7.0 

0 

100.90 

118.0 

17.1 

7.1 

6 

100.90 

118.0 

17.1 

7.1 

6 

100.90 

118.0 

17.1 

7.1 

1 

100.52 

118.0 

17.5 

7.3 

7 

100 . 52 

118.0 

17.5 

7.3 

7 

100 . 52 

118.0 

17.5 

7.3 

2 

P 

100.2 

118.2 

18.0 

7.5 

18 

3 


* 


9 

1  9 
|5 

I 

i 


3 

(3  • 


U  100.2 


118.2  18.0  7.5 


r 


luperimposed  Conditions 
tg/S-pp  z  P2  =  18.0"  q 

y 


z/z 


3:1  Slope 
0  >  508  c.f.s./ft  Dn 


n 


Model  Spillway 
2.40”  Ran  Number 
- K — IT - 


(anometer  Computed  Manometer 


•osition 

Zero  Rdg. 
(inches  elev.) 

Readi ng 
(inches  elev, 

■w 

100.2 

118.2 

125 

100.2 

118.2 

C23 

100.2 

118.2 

.41 

100.2 

118.2 

26 

100.2 

118.2 

26 

100.2 

113.2 

42 

100.2 

118.2 

27 

100.2 

118.2 

27 

100.2 

118.2 

43 

100.2 

118.2 

28 

100.2 

118.2 

28 

100.2 

118.2 

44 

100.2 

118.2 

29 

100.2 

118.2 

29 

100.2 

118.2 

45 

100.2 

118.2 

JO 

100.2 

118.2 

30 

100 . 2 

118.2 

46 

100.2 

118 . 2 

47 

100.2 

118.2 

31 

100.2 

118.2 

31 

100.2 

118.2 

49 

100.2 

118.3 

32 

100.2 

118.3 

32 

100.2 

118.3 

pO 

100.2 

118.3 

51 

100.2 

118.3 

52 

100.2 

118.3 

(53 

100.2 

118.3 

54 

100.2 

118.2 

135 

100.2 

118.3 

33 

100.2 

118.2 

55 

100.2 

118.3 

56 

.  100.2 

113.2 

57 

100.2 

118.2 

[58 

100.2 

118.2 

59 

100.2 

118.2 

60 

100.2 

118.2 

,61 

100.2 

*  MS 

¥ 

100.2 

—  - 

63 

100.2 

— 

Head  Head 

h  «  z-y  ur i tics  1'  depth  Remarks 
(inches) ( di measionless)  _ 


18.0 

7.5 

18.0 

7-5 

18.0 

7.5 

18.0 

7.5 

18.0 

7.5 

18.0 

7.5 

18.0 

7.5 

18.0 

7.5 

18.0 

7.5 

18.0 

7.5 

18.0 

7.5 

18.0 

7.5 

18.0 

7.5 

18.0 

7.5 

18.0 

7-5 

18.0 

7.5 

18.0 

7.5 

18.0 

.  7.5 

18.0 

7.5 

18.0 

7.-5 

18.0 

7.5 

18.0 

7.5 

18.1 

7.5 

18.1 

7.5 

18.1 

7.5 

18.1 

7.5 

18.1 

7.5 

18.1 

7.5 

13.1 

7-5 

18  .0 

7.5 

18.1 

7.5 

18.0 

7-5 

18.1 

7.5 

18  .'0 

7.5 

18.0 

7.5 

18.0 

7.5 

18.0 

7.5 

18.0 

7.5 

2i3 


aper  imposed  Conditions  3:1  Slope  *  Modeal  Spillway 

,/Ef2=  D2=  24.2"  q=  0.508  c.f.s./ft.  Dc=  2.40"  Run  Model  4 


inometer  Computed  Manometer  Head  Head 

jsltion  Zero  Rdg.  Reading  h-  z-y  Critical  depth  Remarks 

_ _  (inches  elev. )  (inches  elev. )  ( inche s )  (dimensionless) _ 


L  128.70  129.06 

!  126.80  127.50 

124.87  125.06 

>  123.00  122.96 

>  121.05  121.5 

119.18  121.2 

117.28  122.1 

I  116.50  122.1 

1  115.76  122.0 

•0  115.00  122.3 

1  114.23  122.7 

113.48  122.5 

;2  113.48  122.8 

113.48  122.8 

112.70  123.0 

111.93  123.2 

111.19  123.4 

6  110.41  12  3'.  7 

110.41  123.6 

110.41  123.7 

109.65  123.8 

109.65  123.8 

109.65  124.0 

108.90  123.9 

108.90  123.0 

108.90  123.0 

?  108.13  123.0 

108.13  123.9 

108.13  124.1 

§?■  107.37  124.1 

107.37  124.0 

107.37  124.1 

1  106.61  124.1 

:  106.61  124.1 

106.61  124.1 

2  105.85  124.2 

105.85  124.0 

105.85  124.2 

5  105.09  124.2 

105.09  124.1 

105.09  124.2 

^  104.32  124.2 

104.32  124.1 

>  104.32  124.2 


o.36 

o.l5 

Toe  of 

0.70 

0.29 

jump  at 

0.19 

0.08 

A  5  • 

-0.04 

-0.02 

Turb  to 

0.45 

0.19 

2.0'  in 

2.00 

0.8 

front  of 

4.8 

2.0 

hing 

5.6 

2.3 

6.2 

2.6 

7.3 

3.0 

8.5 

3.5 

9.0 

3.8 

9.3 

3.9 

9.3 

3.9 

10.3 

4.3 

11.3 

4.7 

12.2 

5.1 

13.3 

5.5 

13.2 

5.5 

13.3 

5.5 

14.1 

5i9 

14.1 

5.9 

14.3 

6.0 

15.0 

6.3 

15.1 

6.3 

15.1 

6.3 

15.9 

6.6 

15.8 

6.6 

16.0 

6.7 

16.7 

7.0 

16.6 

6.9 

16.7 

7.0 

17.5 

7.3 

17.5 

7.3 

17.5 

7.3 

18.3 

7.6 

18,1 

7.5 

18.3 

7.6 

19.1 

8.0 

19.0 

7.9 

19.1 

8.0 

19.9 

8.3 

19.8 

8.3 

19.9 

8.3 

oc 


er  imposed  Conditions  3:1  Slope 

Ef2  D2-  24.2"  q=0. 508  c.f.s./ft 


2/4 


D  2.40" 
c 


Model  Spillway 
Run  Number  4 


y  z 

Dmeter  Computed  Manometer 

Ltion  Zero  Rdg.  Reading 

: _  (inches  elev. )  (inches  elev. ) 


h 

Head 
h=  z-y 
( inches 


100,2 


124.4 


hr  d 
HeSd 

Critical  depth 
( dimensionless ) 


103.56 

124.2 

20.6 

8.6 

103.56 

124.1 

20.5 

8.5 

103.56 

124.2 

20.6 

8.6 

102.80 

112.2 

9.4 

3.9 

102.80 

102.80 

M  M 

_ _ 

102.04 

124.2 

22.2 

9.2 

102.04 

124.2 

22.2 

9.2 

102.04 

101.66 

124.2 

22.5 

9.4 

101.66 

124.3 

22.6 

9.4 

101.66 

124.3 

22.6 

9.4 

101.28 

124.2 

22.9 

9.5 

101.28 

124.2 

22.9 

9.5 

101.28 

124.2 

22.9 

9.5 

100.90 

124.2 

23.3 

9.7 

100.90 

124.3 

23.4 

9.8 

100.90 

23.4 

9.8 

100 . 52 

23.8 

9.9 

100.52 

23.8 

9.9 

100.52 

23.8 

9.9 

100.2 

24.2 

10.1 

24.2 


10.0 


2L/S 


uperimposed  Conditions 
?/Efp=  D2-24.2« 

5.1" 
q  =  0.508 

Slope 

c. f . s. 

/«.  Dc= 

Model  Spillway 
2.40rt  Run  Number 

y 

h' 

h  ac 

tonometer 

Computed 

Manometer 

Bead 

Head -  Re 

position 

Zero  Rdg. 

(  Reading 

h^z-y 

Critical  depth 

(inches  ele 

. ) ( inches 

elev. ) 

( inchesX  dimensionless) 

.40 

Ioo.24 

124.4 

24.2 

10. 1 

525 

100.24 

184,4 

24.2 

IO.I 

25 

100.24 

124,4 

24.2 

10. 1 

.41 

100.24 

124.4 

24.2 

IO.I 

126 

100.24 

124.4 

24,3 

IO.I 

26 

100*24 

124.4 

24.2 

IO.I 

.42 

100.24 

124.4 

24.2 

IO.I 

27 

100.24 

124.4 

24.2 

IO.I 

27 

100.24 

124.4 

24.2 

IO.I 

45 

100.24 

124.4 

24.2 

IO.I 

28 

100 „ 24 

124.4 

24.2 

lio.l 

,28 

100.24 

124.4 

24.2 

IO.I 

44 

100.24 

124.4 

24.2 

IO.I 

29 

100.24 

X24.4 

24.2 

IO.I 

100.24 

124.4 

24.2 

IO.I 

4 

100.24 

124.4 

24.2 

IO.I 

50 

100.24 

X24.4 

24.2 

IO.I 

50 

100.24 

124.4 

24.2 

IO.I 

(46 

100.24 

124.4 

24.2 

IO.I 

!*7 

100.24 

124.4 

3*U2 

IO.I 

51 

xeo.24 

X24.4 

24.2 

IO.I 

51 

100.24 

124.4 

24.2 

IO.I 

49 

100.24 

124.4 

24.2 

IO.I 

52 

100.24 

X24.4 

24.2 

IO.I 

02 

100.24 

124.4 

24.2 

fillO  0  I 

59 

100.24 

124.4 

3U2 

IO.I 

51 

100.24 

X24.4 

24.2 

IO.I 

52 

100.24 

124.3 

24.1 

10. 0 

55 

100.24 

124.3 

24.1 

10. 0 

54 

100.24 

124.3 

24.1 

10. 0 

55 

100.24 

124.3 

24.1 

10. 0 

05 

100.24 

124.3 

24.1 

10. 0 

55 

100.24 

X24.3 

24.1 

10. 0 

5  6 

X00.24 

124.3 

24.1 

10. 0 

57 

100.24 

X24o  3 

24.1 

10. 0 

58 

100.24 

X24.3 

24.1 

10. 0 

t° 

100.24 

124.3 

24.1 

10. 0 

i 

100.24 

X24.3 

24.1 

10. 0 

>2 

100.24 

24.1 

10. 0 

>5 

X00.24 

■♦♦fin; 


,>SI 


as,  001 


001 


2/£ 

per  imposed  Conditions  3:1  Slope  Model  Spillway 

/Ef 2"  0.508  c.f.s/ft  Dq=  2.40"  Run  Number  5 


,  nometer  Computed  Manometer  Hear! 

sition  Zero  Rdg.  Reading  h-z-y 

, -  (inches  elevj_  (inches  elv  )  (inches) 


3 

L 

fe 

5 

t 

5 

5 


) 


k 


128.70 

126/80 

124.87 

123.00 

121.05 

119.18 

117.28 

116.50 

115.76 

115.00 

114.23 

113.48 

113.48 

113.48 

112.70 

111.93 

111.19 

110.41 

110.41 

110.41 

108.65 

109.65 
109.65 
108.90 
108.90 
108.90 
108.13 
108.13 
108.13 
107.37 
107.37 
107.37 
106.61 
106.61 
106.61 
105.85 
105.85 
105.85 
105.09 
105.09 
105.09 
104.32 
104.32 
104.32 


129.06 

128.3 

127.6 

127.9 

128.1 

128.5 

129.2 

129.5 

129.6 

129.8 

129.9 
129.9 
129.8 
129.9 
129.9 
130.0 
129.9 
130.0 
129.9 
130.0 
130.0 
129.9 
130.0 
130.0 
130.0 
130.0 
130.0 
130.0 
130.1 
130.1 
130.0 
130.1 
130.0 
130.0 
130.1 

130.0 

130.0 

130.1 

130.1 

130.1 

130.1 

130.1 

130.1 


0.36 

1.5 

2.7 

4.9 

7.0 

9.3 

11.9 

13.0 

13.8 

14.8 

15.7 
16.4 

16.3 

16.4 
17.2 
18.1 

18.7 

19.6 

19.5 

19.6 
20.3 
20.2 

20.3 
21.1 
21.1 
21.1 

21.9 
21.9 
21.9 
22.6 
22.6 

22.7 

23.4 
23.4 
23.4 

24.1 

24.1 

25.0 

25.0 

25.0 

25.8 
25.8 
25.8 


over  broad  crested  weir 


Beginning  of  run 
h=  3.66“ 


Head 

Critical  depth 
(dimensionless) 

0.15 
0.6 
1.1 
2.0 

2.9 

3.9 
5.0 

5.4 

5.8 

6.2 

6.5 

6.8 
6.8 
6.8 

7.2 

7.5 

7.8 

8.2 
8.1 
8.2 
8.4 
8.4 

8.4 

8.8 
8.8 
8.8 
9.1 
9.1 
9.1 

9.4 
9.4 
9.4 
9.7 
9.7 
9.7 


Remarks 


Toe  of 
jum  at  A1 
to  A2  7.0* 
marl:  Turb.  t< 
4.0'  in 
front  of 
hinge 


10.0 

10.0 

10.4 

10.4 

10.4 

10.7 

10.7 

10.7 

End  of  run 
H-3.66" 


an 


Super  imposed  Conditions  3s 1  Slope  Model  Spillway 

l2/Ef2z  D2r30#0u  q=0.508c.f . s./ft .  Dc-  2.40"  Run  number  5 


lanomter 

>osition 


18 

18 

134 

19 

19 
35 

20 
20 
•3S 
21 
21 

pi 

22 

22 

38 
23 

23 

39 

24 
24 


y 

Computed 
Zero,Rdg. 
(inches  elev) 


Manomsber 
Reading 
(inches  el 


Dc 

Head 


h  •  h 

Head  _ 

h-  z-y  Critical  depth 
( inches )  ( dimensionless ) 


Remarks 


i25  . 

103.56 

130.1 

26.5 

11.0 

Ill 

103. 56 

26.5 

11.0 

ill. 

103.56 

26.5 

11.0 

.26 

102.80 

27.3 

11.4 

112 

102.80 

27.3 

11.4 

12 

102.80 

27.3 

11.4 

.27 

102.04 

23,1 

11.7 

13 

102.04 

28.1 

11.7 

13 

102.04 

28.1 

11.7 

28 

101.66 

28.4 

'  11.8 

14 

101.66 

28.4 

11.8 

14 

101.66 

28.4 

11.8 

|29 

101.28 

28.8 

12.0 

15 

101.28 

28.8 

12.0 

15 

101.28 

28.8 

12.0 

30 

100.90 

29.2 

12.2 

16 

100.90 

29.2 

12.2 

16 

100.90 

29.2 

12.2 

31 

100.52 

29.6 

12.3 

17 

100.52 

29.6 

12.3 

17 

100.52 

130.1 

29.6 

12.3. 

32 

100.2 

130.2 

30.0 

12.5 

100.2 


130.2 


30.0 


12.5 


,-V 


Superimposed  Conditions  3:1  Slope  Model  Spillway 

H2/Ef2  -  Dg  -  30.0"  q  -  0.308  c.f.s./ft.  Dc  -  2.40"  Run  Number  3 

y  z  h  h 

lanometer  Computed  Manometer  Head 

Position  Zero  Rdg.  Reading  h  -  z-y 

(inches  elev. )( inches  elev.)  (inches) 


A40 

100.2 

B25 

100.2 

C25 

100#  2 

A41 

100.2 

B26 

100.2 

C26 

100.2 

A42 

100.2 

B27 

100.2 

■C27 

100.2 

A43 

100.2 

IB28 

100.2 

'C28 

100.2 

A44 

100.2 

B29 

100.2 

C29 

100.2 

A45 

100.2 

B30 

100.2 

C30 

100.2 

A46 

100.2 

1*47 

100.2 

353  r 

100.2 

031 

100.2 

|A49 

100.2 

B32 

100.2 

C32 

100.2 

A50 

100.2 

1S5I 

100.2 

852 

100.2 

A53 

100.2 

A54 

100.2 

TO  3 

100.2 

P33 

100.2 

855 

100.2 

A56 

100.; 

857 

100.2 

A58 

100  #2 

159 

100.2 

i860 

100.2 

A6l 

100.2 

A62 

100.2 

A63 

100.2 

130.2 

30.0 

130.2 

30.0 

130.2 

30.0 

140.2 

30.0 

130.2 

30.0 

130.2 

30.0 

103.2 

30 .0 

130.2 

30.0 

130.2 

30.0 

130.2 

30.0 

130.2 

30.0 

130.2 

30.0 

130.2 

30.0 

130.2 

30.0 

130.2 

30.0 

130.2 

30.0 

130.2 

30.0 

130.2 

30.0 

130.2 

30.0 

130.2 

30.0 

130.2 

30.0 

130.2 

30.0 

130.2 

30.0 

130.2 

30 . 0 

130.2 

30.0 

130.2 

30.0 

130.2 

30.0 

130.2 

30.0 

130.2 

30.0 

130.2 

30.0 

130.2 

30.0 

130.2 

30.0 

130.2 

30.0 

130.2 

30.0 

130.2 

30.0 

130.2 

30.0 

130.2 

30.0 

130.2 

30.0 

Siii  * 


dc 
Head 

critical  deptn  Remark:; 
( dimensionless) 


12.5 

12.5 

12.5 

12.5 

12.5 

12.5 

12.5 

12.5 

12.5 

12.5 

12.5 

12.5 

12.5 

12.5 

12.5 

12.5 

12.5 

12.5 

12.5 

12.5 

12.5 

12.5 

12.5 

12.5 

12.5 

12.5 

12.5 

12.5 

12.5 

12.5 

12.5 

12.5 

12.5 

12.5 

12.5 

12.5 

12.5 

12.5 


[ 

■q 


Z./B 

Superimposed  Conditions  3:1  Slope  E?  D.  Model  Spillway 

H2Af2  =  D2  =  6.UU  Q  =  0*308  c.f.s/ft  Qc  <=  2*U0M  Run  Humber  6 


Manometer 

Computed 

Manometer 

Head 

Head 

Position 

Zero  Rdg. 

Reading 

h  =  z-y 

Critical  depth 

Remarks 

(inches  elev*) 

(inches  elev.) 

(inches) 

( dimensionless) 

A1 

128.70 

130.28 

1.58 

0.66 

A2 

126.30 

128.63 

1.33 

0.76 

Toe  of  jump 

A3 

121*.  87 

126.50 

1.63 

0.68 

at  hinge. 

Alt 

123.00 

121*.  60 

1.60 

0.67 

A3 

121.05 

122.90 

1.85 

0.77 

1 urb .  to  l.o' 

A6 

119.18 

120.32 

1.11* 

0.1*8 

Mark 

A7 

A8 

117.28 

116.50 

116.32 

117.50 

1.01* 

1.00 

0.143 

0.U2 

Film  #20  &  #1 9 

A  9 

115.76 

116. 51* 

0.78 

0.33 

A10 

115.00 

115.80 

0.80 

0.33 

Board  on  side 

AH 

B1 

A12 

lilt.  23 
113. 1(8 
113.  It  8 

115.20 

11U.37 

lli*.l*3 

0.97 

0.89 

0.95 

0.1*0 

0.37 

0.1*0 

Film  #18  &  #17 
Free  board 

Cl 

A13 

BII4 

113 .18 
112.70 
111.93 

113.39 

113.68 

112.90 

-0.09 

0.98 

0.97 

-0.01* 

0.1*1 

O.I4O 

Film  #16  &  #15 
shots  of  board 

T  T"1  ^Vl  T*  O 

A15 

111.19 

111.92 

0.73 

0.30 

wiLun  jj.  0. 

A16 

no.iti 

in.35 

0.91* 

0.39 

depth  9" 

B2 

110.1*1 

in.26 

0.85 

0.35 

C2 

ioo.  m 

111.39 

0.98 

0.1*1 

A17 

109.65 

110.38 

0.73 

0.30 

B3 

109.65 

no.58 

0.83 

0.30 

C3 

109.65 

110.58 

0.93 

0.39 

A18 

108.90 

109.70 

0.80 

0.38 

Bit 

108.90 

109.85 

0.95 

0.1*0 

Ch 

108.90 

109.95 

1.05 

0.14* 

A19 

108.13 

109.02 

0.89 

0.37 

B5 

108.13 

108.56 

0.1*3 

0.18 

C5 

108.13 

109.20 

1.07 

0.1*5 

1  A20 

107.37 

108.11 

0.71* 

0.31 

B6 

107.37 

108.60 

1.23 

0.51 

C6 

107.37 

108.50 

1.13 

0.1*7 

A21 

106.61 

107.38 

0.77 

0.32 

1  B7 

106.61 

107.52 

0.91 

0.38 

C7 

106.61 

107.32 

0.71 

0.30 

A22 

105.85 

106.65 

0.80 

0.33 

38 

105.85 

106.35 

0.50 

0.21 

,  C8 

105.85 

106.75 

0.90 

0.38 

A23 

105.09 

106.20 

1.11 

0.)*$ 

B9 

105.09 

105.90 

0.81 

0.31* 

C9 

105.09 

106.10 

1.01 

0.1*2 

A2U 

101*. 32 

105.15 

0.83 

0.35 

BIO 

10U.32 

101*.  75 

0.U3 

0.18 

CIO 

10lt.32 

101*  .38 

0.56 

0.23 

Beginning 

of  run 

End  of  run 

Head  over  broad  crested  weir  h  -  3* 66u 

h  =  3*66n 

uper  imposed  Conditions 
2/%2“  ^2-  6.4“  Q 


3:1  Slope  E.D. 

0 . 508  c . f . s .  /ft  Dc2.40 “ 


Model  Spillway 
Run  number  6 


morneter 

Dsition 


>5 

LI 

1 

>6 

2 

.2 

!7 

.3 

3 
8 

4 

4 
9 

5 

5 
0 

6 
6 
.1 

7 

? 

m 

ib 

Is 

'*p 

i  % 
? 


y  z 

Computed  Manometer 

zero  Rdg.  Reading 

(inches  elev. )  (inches  elev, ) 


h+  dc 
Head 


h 

Head  _ 

h-  z -y  Critical  depth 
( inches ) (dimensionless ) 


Remarks 


103.56 

104.05 

0.49 

0.20 

103.56 

104.25 

0.69 

0.29 

103.56 

104.70 

1.14 

0.47 

102.80 

103.50 

0.70 

0.29 

102.80 

- - 

— 

102.80 

- - 

— 

102.04 

103.20 

1.16 

0.48 

102.04 

102.80 

0.76 

0.32 

102.04 

- — - 

— 

101.66 

102.30 

0.64 

0.27 

101.66 

102.70 

1.04 

©.44 

101.66 

102.10 

0.44 

0.18 

101.28 

102.30 

1.02 

0.42 

101.28 

102.15 

0.87 

0.36 

101.28 

102.20 

0.92 

0.38 

100.90 

102.10 

1.20 

0.50 

100.90 

102.68 

1.78 

0.74 

100.90 

102.15 

1.25 

0.52 

100.52 

102.80 

2.28 

0.95 

100.52 

103.50 

2.98 

1.24 

100.52 

103.28 

2.76 

1.17 

100.2 

103.03 

3.1 

1.3 

101.8 

1.6 

0.7 

101.8 

1.6 

0.7 

101.9 

1.7 

0.7 

102.4 

2.2 

0.9 

101.9 

1.7 

0.7 

101.9 

1.7 

0.7 

102.3- 

2.1 

0.9 

102.4 

2.2 

0.9 

101.7 

1.5 

0.6 

101.9 

1.7 

0.7 

102.  a 

2.0 

0.8 

102.4 

2.2 

0.9 

102.2 

2.0 

0.8 

102.0 

1.8 

0.8 

102.2 

2.0 

0.8 

102.3 

2.1 

0.9 

102.1 

1.9 

0.8 

102.3 

2.1 

0.9 

102.4 

2.2 

0.9 

az) 


|per  imposed  Conditions  3:1  Slope  E.D.  Model  Spillway 

|/Ef2-  D2B6.4U  2  q=0.508  c.f.s/ft  Dc=2.40"  Run  number  6 


y  z  h  h+  dc 

nometer  Computed  Manometer  Head  Head 

sition  Zero  Rdg.  Reading  h-z-y  Critical  depth  Remakrs 

_  (inches  elev, )  (inches  elev, )  ( inches )  (dimensionless)  _ 


0 

5 

5 
1 

6 
5 
2 
I 
J 
5 
3 
3 
'+ 
9 
9 
5 
) 
) 

(3 

it 

. 

1 ) 
.2 
) 


l 

:  5 
5 
) 


100.2 


102.8 

2.6 

1.1 

102.4 

2.2 

0.9 

102.6 

2.2 

0.9 

102.9 

2.7 

1.1 

103.5 

3.3 

1.4 

102.8 

2.6 

1.1 

103.3 

3.1 

1.3 

103.6 

3.4 

1.4 

103.6 

3.4 

1.4 

103.6 

3.4 

1.4 

103.8 

3.6 

1.5 

103.8 

3.6 

1.5 

103.8 

3.6 

1.5 

103.9 

3.7 

1.5 

104,1 

3.9 

1.6 

104.2 

4.0 

1.7 

104.2 

4.0 

1.7 

104.6 

4.4 

1.8 

105.0 

4.8 

2.0 

105.4 

5.2 

2.2 

105.0 

4.8 

2.0 

105.7 

5.5 

2.3 

105.8 

5.6 

2.3 

106.0 

5.8 

2.4 

106.2 

6.0 

2.5 

106.0 

5.8 

2.4 

106.4 

6.2 

2.6 

106.5 

6.3 

2.6 

106.5 

6.3 

2.6 

106.5 

6.3 

2~6 

106.6 

6.4 

2.7 

106.6 

6.4 

2.7 

.106.5 

6.3 

2.6 

106.5 

6.3 

2.7 

10  6.6 

6.4 

2.7 

106.6 

6.4 

2.7 

-  - 

> 


100.2 


foper  imposed  Conditions  3:1  Slope  E.D.  Model  Spillway 

W%f2=  D2=12.0"  q=0.508  c.f.s./ft.  Dc=2.4o"  Run  number  7 


anometer 

osition 

ComptSlted 

Zero  Rd.g. 
(inches  elev. 

Manometer 

Reading 

)( inches  elev.) 

Head  Head 

h=  z-y  Critical  depth 

(inches) (dimensionless) 

Remarks 

128.70 

130.10 

1.40 

0.58 

2 

126.80 

128.40 

1.60 

0.67 

Toe  of 

124.87 

126.50 

1.63 

0.68 

j  ump  at  B4 

123.00 

124.65 

1.65 

0.69 

Turb.  to 

5 

121.05 

125.65 

4.60 

1.92 

0.2" 

119.18 

122.93 

3.75 

1.56 

1 

117.28 

120.32 

3.04 

1.27 

116.50 

118 . 31 

1.81 

0.75 

115.76 

117.50 

1.74 

0.73 

LO 

115.00 

116.52 

1.52 

0.63 

LI 

114.23 

115.80 

1.57 

0.65 

;[ 

113.48 

116.20 

2.72 

1.13 

12 

113.48 

114.37 

0.89 

0.37 

L 

113.48 

114.50 

1.02 

0.43 

L3 

112.70 

114.42 

1.72 

0.72 

L4 

111.93 

113.71 

1.78 

0.74 

'15 

111.19 

112.90 

1.71 

0.71 

L6 

110.41 

111.95 

1.54 

0.64 

2 

110.41 

111.32 

0.91 

0.38 

110.41 

111.26 

0.85 

0.35 

L7 

109.65 

111.40 

1.75 

0.73 

5 

109.65 

110.40 

0.75 

0.31 

5 

109.65 

110.52 

0.87 

0.36 

18 

108.9Q 

110.6 

1.7 

0.7 

l- 

108.90 

110.3 

1.4 

0.6 

l- 

108.90 

110.3 

1.4 

0.6 

* 

-9 

108.13 

110.4 

2.3 

1.0 

j 

108.13 

110.6 

2.5 

1.0 

) 

108.13 

110.0 

1.9 

0.8 

to 

107.37 

110.5 

3.1 

1.3 

j 

107 , 37 

110.5 

3.1 

1.3 

> 

107.37 

110.6 

3.2 

1.3 

Ji 

106. 6 J 

110.6 

4.0 

1.7 

106.61 

110.6 

4.0 

1.7 

-  . 

106.61 

.  110.5 

3.9 

1.6 

12 

105.85 

110.4 

4.5 

1.9 

\ 

105.85 

110.7 

4.8 

2.0 

\ 

105.85 

110.6 

4.7 

2.0 

3 

105.09 

110.6 

5.5 

2.3 

i 

105.09 

110.9 

5.5 

2.3 

i 

105.09 

110.6 

5.5 

2.3 

*4 

104.32 

110.7 

6.4 

2.7 

.0 

104.32 

110.9 

6.6 

2.8 

.0 

.  104.32 

110.7 

6.4 

2.7 

Be ginning  of  run  Endof  run 

ad  over  broad  crested  weir  H»  3.66"  H»  3.66" 


- 
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\ 


Superimposed  Conditions 
H2/Ef2=/  D2  =  12.0"  q 

3 : 1  Slope  2 
-  0.518  e.f.s./ft 

.D. 

•  D0  " 

Model  Spillway 
2 . 40 Run  Number 

y 

z 

h 

h  ac 

Manometer 

Computed 

Manometer 

Head 

Head 

Position 

Zero  Rdg. 

( inches  elev. ) 

Rending 

h  -  z-y 

{ ^nehes 

Critical  depth 

) ( dimensionless) 

425 

103.56 

111.00 

7.3 

3.0 

Bll 

103.56 

111.00 

7.3 

3.0 

311 

103.56 

111.00 

7.3 

3*0 

426 

102.80 

111.3 

8.5 

3.5 

B12 

102.80 

— 

— 

— 

512 

102.80 

— 

— 

— 

i27 

102.04 

111.4 

9.4 

3.9 

B13 

102.04 

111.3 

9.3 

3.9 

313 

102.04 

— •  mrn 

— 

— 

128 

101.66 

111.4 

9.7 

4.0 

314 

101.66 

111.4 

9.7 

4.0 

1314 

101.66 

111.4 

9.7 

4. 0 

429 

101.28 

111.5 

10.2 

4.3 

iBl-5 

101.28 

111.5 

10.2 

4.3 

;i5 

101.28 

111.4 

10.1 

4.2 

IJO 

100.90 

111.5 

10.6 

4.4 

316 

100.90 

111.7 

10.8 

4.5 

316 

100.90 

111.7 

10.8 

4.5 

131-  •  * 

1M.92 

111.7 

11.2 

4.7 

Il7 

100.52 

111.8 

11.3 

4.7 

17 

100.52 

111.8 

11.3 

4-7 

132 

^33 

100.2 

111.9 

11.7 

4.9 

100.2 

111,9 

11.7 

4.9 

Ia8 

100.2 

112.0 

11.8 

4.9 

818 

100.2 

111.9 

11.7 

4.9 

i34 

100,2 

112.0 

11.8 

4.9 

319 

10(31.2 

111.7 

11.5 

4.8 

19 

100.2 

111.9 

11.7 

4.9 

>35 

100.2 

111.9 

1119 

4*9 

!20 

100.2 

111.9 

11.7 

4.9 

120 

100.2 

111.9 

11.7 

4.9 

J6l 

100.2 

111.9 

11.7 

4.9 

121 

100.2 

111.8 

11.6 

4.8 

121 

|37 

100.2 

111.8 

11.6 

4.8 

100.2 

111.8 

11.6 

4.8 

22 

100.2 

111.8 

11.6 

4.8 

22 

100.2 

111.8 

11.6 

4.8 

88 

100.2 

111.8 

1116 

4.8 

23 

100.2 

111.9 

11.7 

4.9 

23 

100.2 

111.9 

11.7 

4.9 

•39 

100.2 

111.9 

.11.7 

4.9 

24 

100.2 

111.9 

11.7 

4.9 

24 

100.2 

111.9 

11.7 

4.9 

7 


Remarks 


Superimposed  Conditions 

3:1  Slope 

D. 

Mode  1  Sp i 1  Iway 

H2/Ef?  = 

D2  .  12.0"q 

=  0.508  c.f .s/ft 

D0=  - 

40 "  _ 

Run  Number  7 

y 

z 

h 

.  h  *  d 

Manometer 

Computed 

Manometer 

Head 

Head 

Pos  i  t  i  on 

Zero  Rdg. 

Reading  h 

*  z~y 

Critical  depth  Remarks 

( i nches 

e  1  evo 

)  (inches  eiev.)  (inches) 

(d  linens i on  less ) 

A40 

1 00.24 

111.9 

11.7 

4.9 

B25 

111.9 

11.7 

4.9 

C25 

111.9 

11.7 

4.9 

A4I 

111.9 

11.7 

4.9 

B26 

112.0 

11.8 

4.9 

C26 

111.9 

11.7 

4.9 

A42 

112.0 

11.8 

4.9 

B27 

112.0 

11.8 

4.9 

C27 

112.0 

11.8 

4.9 

A43 

— 

— 

— 

B28 

112.0 

11.8 

4.$ 

C28 

112.0 

11.8 

4.9 

A44 

112.1 

11.9 

5.0 

B29 

112.1 

11.9 

5.0 

C29 

112.1 

11.9 

5.0 

A  45 

112.1 

11.9 

5.0 

B30 

112.1 

11.9 

5.0 

C30 

112.1 

11.9 

5.0 

A46 

1  A47 

112.1 

112.2 

M 

^:8 

B3I 

112.2 

12.0 

9.0 

03 1 

112.2 

12.0 

9.0 

!:  A49 

112.2 

12.0 

5.0 

i  B32 

112.2 

12.0 

5.0 

1;  C32 

112.3 

12.1 

5.0 

!  A  50 

112.2 

12.0 

so 

li  A5I 

112.2 

12.0 

5.0 

j  A  52 

112.2 

12.0 

5.0 

A  53 

112.2 

12.0 

5.0 

j  A  54 

112.2 

12.0 

5.0 

B33 

_ _ 

—  - 

— 

J  C33 

112.2 

12.0 

9.0 

A55 

112.3 

12.1 

9.0 

A  56 

112.2 

12.0 

5.0 

!  A  57 

112.2 

12.0 

5.0 

f  A  58 

112.2 

12.0 

5.0 

A59 

• 

112.2 

12.0 

5.0 

A60 

112.2 

12.0 

5.0 

;  A6I 

— — 

!  A  62 

— 

— 

— 

A63 

1 00.24 

— 

— 

— 

j 

Beginning  of  run 

End  of  run 

Head  over  broad  crested  weir 


Downstream  scale  reading; 


H  a 


H  = 


(I  ) 
(2) 

(3) 

(4) 


(!) 

(2) 

(3) 

(4) 


r 


Superimposed  Conditions 
!H JS.fr,  z  D?  -  18.1" 

3:1  Slope  E.D. 
q  -  0.508  c.f.s/ft.  D,, 

Model  Spillway 
r  2.40”  Run  Number  8 

Manometer 

Position 

Computed 
Zero  Rdg. 
(inches  elev. 

Manometer 

Reading 

)  (inches  elev.) 

Head 

h  -  z-y 
(inches ) 

Head 

Critical  depth  Remarks 

( dimensionless) 

A1 

128.70 

130.15 

1445 

0.60 

A2 

126.80 

128.55 

1.75 

0.72 

A3 

124.87 

126.60 

1.73 

0.72 

4 

123.00 

124.72 

1.72 

0.72 

A3 

121.05 

122.92 

1.87 

0.78 

;A6 

119.18 

120.35 

1.17 

0.49 

!A7 

117.28 

118.32 

1.04 

0.43 

a8 

116.  r>0 

117.52 

1.02 

0.43 

A9 

115.76 

116.7 

0.9 

0.4 

A10 

113.00 

116.6 

1.6 

0-7 

All 

114.25 

116.9 

2.7 

1.1 

B1 

113.48 

116.8 

3.3 

1.4 

A12 

113.48 

116.9 

3.4 

1.4 

31 

113.48 

116.8 

3.3 

1.4 

A13 

112.70 

11770 

4.3 

188 

.414 

111.93 

117.2 

5.3 

2.  2 

Al3 

111.19 

117.3 

6.1 

2.3 

1  U.6 

110.41 

117.3 

6.9 

2.9 

B2 

110.41 

117.3 

6.9 

2.9 

p2 

110.41 

117.3 

6.9 

2.9 

|[417 

109.65 

117.4 

7.7 

3.2 

B3 

109.65 

117.4 

7*7 

3.2 

13 

109.65 

117.5 

7.8 

3.3 

1 L8  n 

108.90 

117.6 

8.7 

3.6 

:iB4 

108.90 

117.6 

8.7 

3.6 

If  4 

108.90 

117.6 

8.7 

3.6 

!419 

108.13 

117.7 

9.6 

4.0 

i5 

108.13 

117.6 

9.5 

4.0 

35 

108.13 

117.7 

9.6 

4.0 

42  0 

107.37 

117.8 

10.4 

4.3 

86 

109.37 

117.8 

10.4 

4.3 

k 

107.37 

117.8 

10.4 

4.3 

121 

37 

106.61 

117.9 

11.3 

4.7 

106.61 

117.9 

11.3 

4.7 

37 

106.61 

117.9 

11.3 

4.7 

122 

IO5.85 

117.9 

12.0 

3.0 

38 

105.85 

117  .9 

12.0 

3.0 

38 

105.85 

117-9 

12.  0 

3.0 

423 

105.09 

117-9 

12.8 

3.3 

39 

105.09 

117.9 

12.8 

3.3 

’9 

105.09 

117.9 

12.8 

3.3 

124 

104.32 

118.0 

13.7 

3.7 

310 

104.32 

118.0 

13.7 

3.7 

310 

104.32 

118.0 

13.7 

3.7 

lead  over 

broad  crested 

Beginning 
weir  H  s  3*  66” 

of  run 

End  of  run 

H  a  3.66" 

. 


ZZ4 


Superimposed  Conditions 
I^/Ef  2  -  ^2-  18.1**  q 

3:1  Slope 
=  0.508  c.f.s/ft 

E.  D. 

D0-  2, 

Model  Spillway 
,40”  Run  Number  8 

Manometer 

Position 

Y 

Computed 

Zero  Rdg. 
(inches  elev. ) 

z 

Manometer 
Reading 
(inches  elev.) 

h 

Head 
h  =  z-v 
tenches) 

h  dc 

Head 

Critical  depth 

( dimensionless) 

Remarks 

A25 

103.56 

118.  k 

14.5 

6.0 

Bll 

103.56 

118.0 

14.5 

6.0 

Toe  of 

Cll 

103.56 

118.0 

14.5 

6.0 

J  ump 

A26 

102.80 

118.0 

15.2 

6.3 

just  past 

B12 

102.80 

— 

— 

— 

4T  mark 

C12 

102.80 

— 

— 

— 

Turb.  to 

A27 

102.04 

118.1 

16.1 

6.7 

1*  in 

B13 

102.04 

118.0 

16.0 

6.7 

front  of 

C1J 

102.04 

-- 

— 

— 

hinge 

A28 

101.66 

118.0 

16.3 

6.8 

B14 

101.66 

118.1 

16.4 

6.8 

C14 

101.66 

118.1 

16.4 

6.8 

A29 

101.28 

11880 

16.7 

7.0 

B15 

101.28 

118.0 

16.7 

7.0 

C15 

101.28 

118.0 

16.7 

7.0 

AJO 

100.90 

118.0 

17.1 

7-1 

1 

bi6 

100.90 

118.0 

17.1 

7.1 

«l6 

loo. 90 

118.1 

17.1 

7.1 

A3I 

100.52 

118.1 

17.6 

7-5 

B17 

100.52 

118.0 

17.6 

7.  $ 

317 

100.52 

118.1 

17.6 

7.3 

A3  2 

100.2 

118.2 

ia.0 

7.5 

A33 

100.2 

118.2 

18.0 

7.5 

818 

100.2 

II8.3 

18.1 

7.5 

318 

100.2 

118.2 

18.0 

7-5 

A34 

100.2 

118.2 

18.0 

7.5 

B19 

100.2 

— 

— 

319 

100.2 

118.2 

13 .0 

7.5 

A35 

100.2 

118  .2 

18.0 

7.5 

B20 

100.2 

118.2 

18. 0 

7.5 

320 

10  Oo  2 

118.  2 

ll.O 

7.5 

136 

100.2 

118.2 

18.0 

7.5 

B21 

100.2 

118.2 

18.0 

7.5 

§21 

100.2 

— 

A37 

100.2 

118.2 

18.0 

7.5 

322 

100.2 

118.2 

18.0 

7.5 

322 

100.2 

118.2 

18.0 

7.5 

^38 

100.2 

118.2 

18.0 

7-5 

323 

100.2 

118.3 

13.1 

1*5 

’23 

100.2 

118.3 

18.1 

7.5 

139 

100.2 

118.2 

18.0 

7.5 

324 

100.2 

113 .2 

18.0 

7.5 

324 

100.2 

118.2 

18.0 

7.5 

£27 


Superimposed  Conditions  Slope  ^E.  D.  Model  Spillway 

Hp/Ef2  =  D2  r  18.1"  q  =  O.508  c.f.S/ft.  De  =  2.40"  Run  Number  8 


Manometer 
Positi on 

- 37 - 

Computed 
Zero  Rdg 
(inches  elev. 

- z - 

Manometer 

Reading 

)( inches  elev.) 

- tt - 

Head 
h  s'  z-v 
( inches) 

- & - <15 - 

Head 

Critical  Depth 

( dimensi onless) 

Remarks 

A40 

100.2 

118.3 

18.1 

7.5 

B25 

100.2 

II8.3 

18.1 

7.5 

C2^ 

100.2 

118.3 

18.1 

7.5 

A41 

100.2 

118 .3 

18.1 

7.5 

B26 

100.2 

118.3 

18.1 

7.5 

C26 

100.2 

118.3 

18.1 

7.5 

A42 

100.2 

118 .3 

18.1 

7.5 

B2? 

100.2 

II8.3 

18.1 

7.5 

C27 

100.2 

118.3 

18.1 

7.5 

A43 

100.2 

113.3 

18.1 

7.5 

B28 

100.2 

118. 3 

18.1 

7.5 

■C28 

100.2 

118.3 

18.1 

7.5 

l  A44 

100.2 

118.3 

18.1 

7.5 

B29 

100.2 

II8.3 

18.1 

7.5 

C29 

100.2 

118.3 

18.1 

7.5 

A43 

100.2 

118.3 

18.1 

7.5 

1  B^O 

100.2 

118. 3 

18.1 

7.5 

IC30 

100.2 

118.3 

18.1 

7.5 

a46 

100.2 

118.3 

18.1 

7.5 

A47 

100.2 

118.3 

i8;i 

7.5 

B31 

100.2 

118.3 

18.1 

7.5 

Cjl 

100.2 

118.3 

18.1 

7-5 

A49 

100.2 

118.3 

18.1 

7.5 

132 

100.2 

118.3 

18.1 

7.5 

C32 

100.2 

118.3 

18.1 

7.5 

A30 

100.2 

H8.3 

18.1 

7-5 

AJl 

100.2 

118.2 

18.0 

7.5 

A3  2 

1(10,2 

118.3 

18.1 

7.5 

A3  3 

100.2 

118.3 

18.1 

7-5 

A34 

100.2 

118.  .3 

18.1 

7.5 

B33 

100.2 

— 

— 

—  “ 

C33 

100.2 

118.3 

18.1 

7.5 

A5$ 

•  100.2 

118.3 

18.1 

1.5 

IA56 

100.2 

118.2 

18.0 

1.5 

iA57 

100.2 

118.2 

18.0 

1.5 

A58 

100,2 

118 .2 

18.0 

1.5 

(A59 

100.2 

118 .2 

18. 0 

1.5 

1A60 

100.2 

118.2 

18.0 

1.5 

A61 

100.2 

— 

—  “ 

—  — 

li$2 

100.2 

-- 

—  “ 

—  — 

1A63 

100.2 

— 

Superimposed  Conditions  3:1  Slope  E.D.  Model  Spillway 

H2/Ef2  =  D2  r  23. 9W  q  =  O.3Q8  c.f.s./ft  D2  -  2.40”  Run  Number 


Manometer 

Position 

Computed 
Zero  Rdg. 
(inches  elev. 

Manometer 

Reading 

)( inches  elev.) 

Head 
h  -  z-y 
( inches) 

Head 

Critical  depth 
( dimensionless) 

A1 

128.70 

130.20 

1.50 

0.63 

A2 

126.80 

128865 

1.85 

0071 

|A3 

124.87 

126.72 

1.85 

0.77 

A4 

123.00 

124.90 

1.90 

0.79 

IA5 

121.05 

123.4 

2.4 

1.0 

|A6 

119.18 

123.3 

4.1 

1.7 

iA7 

117.28 

123.6 

6.3 

2.6 

iA8 

116.50 

123.6 

7.1 

3.0 

IA9 

115.76 

123.7 

7.9 

3.3 

A10 

113.00 

123.8 

8.8 

3.7 

['All 

114.23 

123.8 

9.6 

4.0 

B1 

113.48 

123.9 

10.4 

4.3 

A12 

113.48 

123.9 

10.4 

4.3 

Cl 

113.48 

123.9 

10.4 

4.3 

A13 

112.70 

123.9 

11.2 

4.7 

in  4 

111.93 

123.9 

12.0 

5.0 

113 

111.19 

123.9 

12.7 

5-? 

Al6 

110.41 

123.9 

13.3 

5.6 

B2 

110.41 

123.9 

13.3 

5.6 

32 

110.41 

123.8 

13.4 

5.6 

AL7 

109.65 

123.9 

14.2 

5.9 

B3 

109.65 

123.9 

14.2 

5.9 

33 

109.65 

123.9 

14.2 

5.9 

118 

108.90 

123.9 

13.0 

6.3 

B4 

108.90 

123.9- 

1310 

6.3 

34 

108.90 

123.9 

13.0 

A19 

108.13 

123.9- 

13.8 

6.  6 

35 

108.13 

123.9 

13.8 

6.6 

p5 

108.13 

123.9 

13.8 

6. 6 

120 

107.37 

123.9 

16.3 

6.9 

6.9 

36 

107.37 

124.0 

16.6 

36 

107.37 

123.9 

16.3 

6.9 

121 

^7 

106.61 

124.0 

17.4 

7.3 

106.61 

124.0 

17.4 

7.3 

J 7 

106.61 

124.0 

17.4 

7.3 

122 

105.85 

123-9 

18.0 

7.3 

38 

105.85 

124.0 

18  •  1 

7.3 

J8 

105.85 

123.0 

18.1 

7.3 

123 

105.09 

124.0 

18.9 

7.9 

39 

105.09 

124.0 

18.9 

7-9 

7.8 

8.2 

8.2 

39 

105109 

123.9 

I8.0 

124 

104.32 

124.0 

19.7 

!J10 

510 

104.32 

124.0 

19.7 

104.32 

124.0 

Beginning 

19.7 
of  run 

8.2 

End  of  run 

tead  over 

broad  crested  weir  K  =  3* 66' 

rt 

H  =  3.66" 

ZZ8 


9 


Remarks 


Toe  of 
Jump  2” 
below 
A3 

Turb  for 
1.3f  past 
toe# 


l  • 


Superimposed  Conditions 
Jp/Ef?  =  D2  =  2J.9" 

3:1  Slope 
q  =  O.5O8  c.f.s. 

3.  D. 

/ft.  Dc 

Model  Spillway 
r  2.40”  Run  Number 

Janometer 

Position 

Computed 
Zero  Rdg. 
(inches  elev. 

Manometer 

Reading 

)( inches  elev.) 

Head 
h  a  z-y 
(inches) 

Head 

Critical  depth 
( dimensionless) 

123 

103.56 

123.9 

20.5 

8.5 

311 

103,56 

123.9 

20o  3 

8.5 

511 

103.56 

123.9 

20.3 

8.5 

126 

102.80 

123.9 

21.1 

8.8 

312 

102. 80 

125.9 

21.1 

8.8 

312 

102.80 

123.9 

21.1 

8.8 

127 

102,04 

123.9 

21.9 

9.1 

313 

102.04 

123.9 

21.9 

9.1 

313 

102.04 

123.9 

21.9 

9.1 

128 

101.66 

123.9 

22.2 

9.2 

314 

101.66 

123.9 

22.2 

9.2 

J14 

101.66 

125.9 

22.2 

9.2 

i29 

101.28 

123.9 

22.6 

9.4 

515 

101.28 

123.9 

22.6 

9.4 

315 

101.28 

123.9 

22.6 

9.4 

130 

100.90 

123.9 

23.0 

9.6 

316 

100.90 

123.9 

23»0 

9.6 

316. 

100.90 

123.9 

23*0 

9.6 

A31 

100.52 

123.9 

23.4 

9.7 

I1 7 

100.52 

123.9 

23.4 

9.7 

!'!17 

100.52 

123.9 

23.4 

9.7 

132 

100.2 

124.0 

23. 8 

9.9 

m3 

100.2 

124.1 

23.9 

9.9 

313 

100.2 

124.1 

23.9 

9.9 

318 

100.2 

124.1 

23.9 

9.? 

134 

100.2 

124.1 

23.9 

9.9 

319 

10022 

124.1 

23.9 

9.9 

1319 

100.2 

124.1 

23.9 

9.9 

135 

100.2 

124.1 

23.9 

9.9 

820 

100.2 

124.1 

23.9 

9.9 

1320 

100.2 

124.1 

23.9 

9.9 

136 

100.2 

124.1 

23.9 

9.9 

821 

100.2 

124.1 

23.9 

9.9 

321 

100.2 

124.1 

23.9 

9.9 

1137 

100.2 

.  124.1 

23.9 

9.9 

B22 

100.2 

124.1 

23.9 

9.9 

!322 

100.2 

124.1 

23.9 

9.9 

100.2 

124.1 

23.9 

9.9 

823 

100.2 

124.1 

23.9 

9,9 

323 

100.2 

124.1 

23.9 

9.9 

139 

100.2 

124.1 

23.9 

9.9 

]  824 

100.2 

124.1 

23.9 

9.9 

324 

100.2 

124.1 

23.9 

9.9 

ZZ9 

9 

Remarks 


C  • 

c . 


. 


m. 


£30 


Superimposed  Conditions 
i2/Ef2  -  D2  -  23.9" 

5:1  Slope  E.D. 
q  -  0.508  c.f.s./ft 

Dc  ' 

Model  Spillway 
2.40"  Run  Number 

y 

2 

h 

h  dc 

Manometer 

Computed 

Manometer 

Head 

Head 

(Position 

111 

Zero  Rdg. 
(inches  elev.) 

Reading  h  -  z-y 

(inches  elev.)  (inches) 

Critical  depth 
( dimensionless) 

140 

100.2 

124.1 

23.9 

9.9 

B25 

100.2 

124.1 

23.9 

9.9 

325 

100.2 

124.1 

23.9 

9.9 

141 

100.2 

124.1 

23.9 

9.9 

B26 

100o  2 

124.1 

23.9 

9.9 

326 

100.2 

124.4 

23.9 

9.9 

M2 

100.2 

124.1 

23.9 

9.9 

B27 

100.2 

124.1 

23.9 

9.9 

327 

100.2 

124.1 

23.9 

9.9 

14^ 

100.2 

124.1 

23.9 

9.9 

328 

ICO.  2 

124.1 

23.9 

9.9 

328 

100.2 

124.1 

23.9 

9.9 

144 

100.2 

124.1 

23-9 

9.9 

929 

100.2 

124.1 

23.9 

9.9 

M5 

100.2 

124.1 

23.9 

9.9 

330 

100.2 

124.1 

23.9 

9.9 

1330 

100.2 

124.1 

23-9 

9.9 

IU6 

100.2 

124.1 

23.9 

9.9 

1147 

100.2 

124.1 

23.9 

9.9 

881 

100.2 

124.1 

23.9 

9.9 

331 

100.2 

124.1 

23.9 

9.9 

149 

100.2 

124.0 

23.8 

9.9 

B32 

100.2 

124.1 

23.9 

9.9 

332 

100.2 

124.1 

23.9 

9.9 

150 

100.2 

124.0 

23.8 

9.9 

A51 

100.2 

124.1 

23.9 

9.9 

152 

100.2 

124.1 

23.9 

9.9 

A53 

100.2 

124.1 

23*9 

9.9 

^54 

100 . 2 

124.1 

23.9 

9.9 

B33 

100.2 

— 

— 

— 

333 

100.2 

124.0 

23.8 

9.9 

155 

100.2 

124.1 

23.9 

9.9 

156 

10©  0  2 

124.0 

23.8 

9.9 

A57 

100.2 

124.0 

23.8 

9.9 

1458 

100.2 

124.0 

23.8 

9.9 

A59 

10:0.2 

1 24-20 

SjJ 

9.9 

1460 

100.2 

124.0 

23.8 

9.9 

46l 

100.2 

•4*9 

— 

-- 

0462 

100.2 

— 

— 

— 

1*3 

t 

100.2 

Remarks 


23  I 


VELOCITY  PROFILES 


Slope 

Head  Over 
Weir 


1:1 

Discharge 


Depth 

Reading 


Station  0:5 
Depth 


(inches)  (c.f.s/ft*)  (inches)  (inches) 


1.86 


3.3.6 


H.16 


5.13 


0.l8i| 


0.1)06 


0.616 


0.6U3 


Velocity- 
Head 
V  /2g 
(inches) 


Horizontal  Position  3 •5" 
2 

Velocity  Velocity 

2 

V  V 

(ft?/sec^”)  (ft. /sec.) 


1.86 

0.05 

23.90 

128 

1.91 

0.10 

26.30 

1U1 

1.96 

0.15 

29.60 

159 

2,01 

0.20 

26.70 

11|3 

Top 

0.2l| 

1.86 

o.o5 

36.0 

193 

1.91 

0.1C 

39.0 

209 

1.96 

0.15 

1*5.  h 

2hh 

2.01 

0.20 

U9.0 

2  63 

2.06 

0.25 

51.li 

27  6 

2.11 

0.30 

Ijl). 2 

237 

2.16 

0.35 

28.1 

131 

Top 

0.39 

1.86 

0.05 

1)3.8 

235 

1.91 

0.10 

1*5.0 

2I4.2 

2.01 

0.20 

57.7 

310 

2.11 

0.30 

65.  U 

350 

2.1& 

0.35 

65.2 

350 

2.21 

O.ltO 

56.0 

300 

2.26 

0.1*5 

37.0 

198 

Top 

0.1)9 

1.86 

0.05 

U8.0 

258 

1.91 

0.10 

51*.U 

292 

2.01 

0.20 

62.0 

332 

2«H 

0.30 

71.2 

382 

2.21 

o.uo 

71). 0 

397 

2.26 

0.1)5 

69.2 

372 

2.31 

o.5o 

53.0 

28U 

2.36 

o.55 

36.0 

193 

Top 

0.61 

11.3 

11.9 

12.6 

12.0 


13.9 

m.u 

15.6 
16.2 

16.6 
15.U 
12.3 


15.3 

15.6 

17.6 
18.7 
18.7 

17.3 

ll-.l 


16.1 

17.1 

18.2 
19.6 

19.9 
19.3 
16.8 

13.9 


. 


23  2 


Slope  1:1 


ead  Over  Discharge 
Weir 

(inches)  (c.f.s/ft) 
6 


3.,-86 


0.181* 


3.16 


h.16 


5.13 


0.1*06 


0.616 


O.SW 


VELOCITI  PROFILES 


Depth 

Reading 

(inches) 

Station  0.5 

Depth  Velocity 

Weari 

V  /2g 

( inche  s )  ( inche  s ) 

1.91 

0.05 

21.7 

1.96 

0.10 

27.  1* 

2.01 

0.15 

22.6 

Top 

0.1? 

1.91 

0.05 

35.3 

1.96 

0.10 

1*1.6 

2.01 

0.15 

1*8.1 

2.C6 

0.20 

51.7 

2.11 

0.25 

53.1 

2.16 

0.30 

1*7.1 

2.21 

0.35 

28.1 

Top 

0.39 

1.91 

0.05 

1*3.0 

2.01 

0.15 

55*3 

2.11 

0.25 

61*.0 

2.16 

0.30 

67.5 

2.21 

0.35 

69.5 

2.26 

o.uo 

63.0 

2.31 

0.1*5 

1*0.0 

-Top 

0.50 

1.91 

0.05 

1*9,1* 

2.01 

0.15 

61.6 

2.11 

0.25 

71.5 

2.21 

0.35 

78.8 

2.26  0.1*0  80.0 

2.31  0,1*5  80.6 

2.36  0.50  76.0 

2.1*1  0.55  68.0 

2.I46  0.60  50.0 

2.51  0.65  3U.0 

0.6? 


Horizontal  Position  10 .0" 


2 

Velocity 

V^ 

(ft?/sec?) 

Velocity 

V 

(ft. /sec.) 

116 

10.8 

1U7 

12.1 

121 

11.0 

189 

13.7 

221* 

15.0 

258 

16.1 

278 

16.7 

285 

16.9 

253 

15.9 

151 

12.3 

230 

15.2 

300 

17.3 

31)1* 

18.5 

362 

19.0 

373 

19.3 

338 

18.1* 

211* 

U*.6 

265 

16.3 

330 

18.2 

381* 

19.6 

1*22 

20.6 

1*30 

20.3 

1*33 

20.8 

1*08 

20.2 

361* 

19.1 

268 

16.1* 

182 

13.5 

233 


VELOCITY  PROFILES 


Slope  1:1 


Station  0«5  Horizontal  Position  l6#5" 


Head  Over 
Weir 


Discharge  Depth 
Reading 


(inches)  (c.f.s/ft)  (inches) 

6 


Depth  >  Velocity  ,  Velocity 
Head 

V2/2g  2  f  2 

(inches)  (inches)  (ft«/sec.) 


Velocity 

V 

(ft ./sec/) 


1.86 


i 

I 


15.13 


0.184  •  1.86  0.03 

1.91  0.10 

1.96  0.13 

2.01  0.20 

Top  0.23 


0.406  1.86  0.05 

1991  0.10 

1.96  0.15 

2.01  0.20 

2.06  0.25 

2.11  0.30 

2.16  0.35 

Top  0.40 


0.616  1.86  0.05 

1.91  0.10 

2.01  0.20 

2.11  0.30 

2.16  0.35 

2.21  0.40 

2.26  0.45 

Top  0.50 


0.843  1.86  0,05 

1.91  0.10 

2.01  0.20 

2.11  0.30 

2.21  0.40 

2.26  0.43 

2.31  0.50- 

2.36  0.55 

2.41  0.60 

Top  O.65 


23.8 

128 

11.3 

23.6 

137 

11.7 

30.6 

164 

12.8 

27.8 

149 

12.2 

37.7 

202 

14.2 

39.1 

210 

14.3 

46.1 

247 

15.7 

50.0 

268 

16.4 

53-4 

286 

16.9 

51.2 

273 

16.6 

38.0 

204 

14.3 

43.7 

234 

15.3 

44.0 

236 

15.4 

58.9 

316 

17.8 

66.0 

354 

18.8 

67.2 

360 

19.0 

63.O 

338 

18.4 

48.5 

260 

16.1 

47.9 

236 

16.0 

48.4 

260 

16.1 

62.0 

332 

18.2 

72.0 

386 

19.6 

77.2 

413 

20.4 

75.5 

405 

20.1 

70.0 

376 

19.4 

58,0 

311 

17.6 

37.0 

198 

14.1 

/ 


. 


. 
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VELOCITY  PROFILES 


Slope  1:1 


Station  2.0  Horizontal  Position  1.5" 


Head  Over 
Weir 

(inches) 


1.87 


3.51 


4.17 


3.13 


Discharge 

(c.f .s/ft) 

0.186 


0.405 


0.617 


0.843 


Depth  Depth  Velocity  Velocity1  Velocity 

Reading  Head 

V*/  2g  V*  V 

f  i  /  •?  \  i  (  -P  4-^  /  r?*  \  /  -P+*  /  r?  ^  n 


( inches) 

( inches) (inches) 

( ft1. /sec*. ) 

(ft. /sec. ) 

4.42 

0.05 

22.3 

120 

10.9 

4.52 

0.10 

26.3 

141 

11.9 

4.55 

0.15 

28.4 

152 

12.3 

4.58 

0.16 

24.2 

130 

11.4 

4.62 

0.20 

14.5 

77.8 

8.8 

Top 

0.22 

4.47 

0.05 

36.5 

196 

14.0 

4.52 

0.10 

42.2 

226 

15.0 

4.57 

0.15 

47.5 

255 

16.0 

4.62 

0.20 

50.7 

272 

16.5 

4.67 

0125 

50.2 

269 

16.4 

4.72 

0.30 

36.7 

197 

14.0 

4.75 

0.53 

25.0 

134 

11.6 

Top 

0.35 

4.47 

0.05 

41.1 

220 

14.8 

4.49 

e.07 

44U 

236 

15.4 

4.54 

0.12 

48.5 

260 

16.1 

4.59 

0.17 

54.5 

20a 

10.1 

4.64 

0.22 

57-2 

307 

17.5 

4.69 

0.27 

60.4 

324 

18.0 

4.75 

0.35 

62.3 

334 

18.3 

4.79 

0.37 

54.3 

291 

17.1 

4.84 

0.42 

37-5 

201 

14.2 

Top 

0.46 

4.52 

0.10 

47.2 

254 

15.9 

4.60 

0.18 

57-0 

306 

17.5 

4.70 

0.28 

65.3 

350 

18.7 

4.80 

O.38 

70.0 

376 

19.4 

4.85 

0.43 

70.7 

380 

19.5 

4.90 

0.48 

85.3 

350 

18.7 

4.95 

0.53 

49.0 

263 

16.2 

5.00 

0.58 

33.5 

180 

13.4 

Top 

0.64 

Z3S 


Slope  1:1 


VELOCITY  PROFILES 

Station  2.0  Horizontal  Position  6.0 


3ead  Over  Discharge  Depth  Depth  Velocity  Velocity2  Velocity 

Weir  Reading  Head 

V?2g  V*  V 

inches)  (c.f. s/ft)  (inches)  (inches)  (inches)  (ft^/sec*. )  (ft. /sec.) 


— 

1.8? 


5.1? 


0.186 


0.405 


0.617 


0.843 


4.48 

0.05 

24.8 

133 

11.5 

4.55 

0.12 

28.8 

155 

12.4 

4.60 

0.17 

31.9 

171 

13.1 

4.64 

0.21 

28.2 

151 

12.3 

4.67 

Top 

0.24 

0.25 

12.0 

64.4 

8.0 

4.48 

0.05 

36.1 

194 

13.9 

4.54 

0.11 

42.3 

227 

15.1 

4.59 

0.16 

48.5 

260 

16.1 

4.64 

0.21 

51.4 

276 

16.6 

4.69 

0.26 

51.1 

274 

16. 5 

4.74 

Top 

0.31 

0.37 

38.9 

155 

12.4 

4.48 

0.05 

42.0 

225 

15.0 

4.54 

0.11 

48.7 

262 

16.2 

4.59 

0.16 

54.4 

292 

17.1 

4. 64 

0.21 

53.8 

316 

19.8 

4.69 

0.26 

62.7 

336 

18.3 

4.74 

0.31 

63.9 

342 

18.5 

4. 79 

O.36 

60.8 

328 

18 . 1 

4.84 

Top 

0.41 

0.48 

46.5 

250 

15.8 

4.52 

0.07 

43.2 

232 

15.2 

4.60 

0.15 

54.8 

294 

17.1 

4.70 

0.25 

63.2 

339 

18.4 

4.80 

0.35 

68.8 

369 

19.2 

4.85 

0.40 

70.5 

378- 

19.4 

4.90 

0.45 

64.7 

352 

18  •  8 

4.95 

0.50 

52.0 

279 

16.7 

5.00 

Top 

0.55 

0.60 

36.0 

193 

13.9 

1 


£36 


Slope  1:1 


VELOCITY  PROFILES 

Station  2.0  Horizontal  Position  10.0 


Head  Over 
Weir 

(inches) 


1.87 


3.15 


4.17 


Discharge 
( cfs/ ft) 


Depth  Depth  Velocity 
Reading  H^ad 

(inches)  (inches)  (inches) 


Velocity* 

v2 

( ftt/sec*. ) 


Velocity 

V 

( ct./ sec. ) 


0.186 


0.405 


0.617 


0.843 


4.50 

0.05 

22.9 

123 

11.1 

4.54 

0.09 

26.7 

143 

12.0 

4.59 

0.14 

28.6 

153 

12.4 

4.64 

Top 

0.19 

0.21 

19.7 

106 

10.3 

4.50 

0.05 

34.1 

183 

13.5 

4.54 

0.09 

36.5 

196 

14.0 

4.59 

0.14 

43.5 

234 

15.3 

4.64 

0.19 

47-1 

233 

15.9 

4.69 

0.24 

50.5 

271 

16.3 

4.74 

Top 

0.29 

0.56 

40.4 

216 

14.7 

4.50 

0.05 

40.2 

216 

14.7 

4.54 

0.09 

4122 

221 

14.9 

4.59 

0.14 

48.4 

260 

16.1 

4.  64 

0.19 

32.8 

283 

16.8 

4.69 

0.24 

58.9 

311 

17.8 

4.74 

0.29 

60.3 

324 

18.0 

4.79 

0.34 

62.7 

336 

18.3 

4.84 

0.39 

65.5 

352 

18.8 

4.89 

Top 

0.44 

0.51 

63.0 

338 

18.4 

4.52 

0.06 

43.7 

234 

15.3 

4.60 

0.14 

51.0 

274 

16.3 

4.70 

0.24 

60.3 

324 

18.0 

4.80 

0.34 

67.5 

362 

19.0 

4.85 

0.39 

72.3 

388 

19.7 

4.90 

0.44 

74.7 

401 

20.0 

4.95 

0.49 

75.7 

406 

20.2 

5.00 

Top 

0.54 

0.69 

72.0 

386 

19.6 

; 


■ 


237 


VELOCITY  PROFILES 


Slope  1:1 


lead  Over  Discharge  Depth 
Weir  ~ 


( inches) ( cfs/ ft) 

£ 


1.87 


0.186 


5-15 


0.405 


4.17 


0.617 


5.13 


0.843 


Rea  di  ng 
( inches 


Station  2.0 


Horizontal  Position  14.0 


Death 


Velocity 
Head 
V?2g 

(inches)  (inches) 


Velocity*  Velocity 


V 

(  ft*  /  sec*. )  |  ft. /sec.) 


4.49 

0.06 

24.9 

133 

11.5 

4.54 

0.11 

29.2 

157 

12.5 

4.59 

0.16 

51.7 

170 

13.0 

4.64 

Top 

0.21 

0.23 

26.8 

144 

12.0 

4.49 

0.06 

37-4 

200 

14.1 

4.54 

0.11 

45.3 

243 

15.6 

4.59 

0.16 

50.8 

272 

16.5 

464 

0.21 

52.9 

284 

16.8 

4.69- 

0.26 

48.8 

262 

16.2 

4.74 

Top 

0.31 

0.34 

26.6 

143 

12.0 

4.49 

0.06 

44.6 

240 

15.5 

4.54 

0.11 

50.3 

270 

16.4 

4.59 

0.16 

56.6 

304 

17.4 

4.64 

0.21 

60.1 

322 

17.9 

4.69 

0.26 

63.2 

339 

13.4 

4.74 

0.31 

65.3 

350 

18.7 

4.79 

0.36 

60.5 

324 

18.0 

4.84 

0.41 

47.3 

235 

16.0 

4.89 

Top 

0.46 

0.30 

28.5 

153 

12.4 

4.52 

0.06 

44.5 

238 

15.4 

4.60 

0.14 

54.2 

291 

17.1 

4.70 

0.24 

63.0 

338 

18.4 

4.80 

0.34 

69.9 

375 

19.4 

4.85 

0.39 

72.3 

388 

19.7 

4.90 

0.44 

70.1 

376 

19.4 

4.95 

0.49 

59.0 

316 

17.8 

5.00 

Top 

0.54 

0.59 

48.0 

258 

16.0 

VELOCITY  PROFILES 


Slops  1:1 


Station  2.0 


HoBizontal  Position  18.5 


ead  Over 
Weir 

(inches) 

6 

— 


Discharge  Depth  Depth  Velocity 

Reading  Head 

.  V?2g 

(C.f.s/ft)  (inches)  (inches)  (inches) 


Velocity2  Velocity 

V2  V 

(ft*/se<?)  (ft. /sec.) 


1.87 


3-15 


4.17 


5.13 


0.186 


0.405 


0.617 


0.84J 


4.43 

0.05 

24.1 

12^ 

H.3 

4.48 

0.10 

28.6 

154 

12.4 

4.33 

0.15 

30.9 

166 

12.9 

4. 38 

0.20 

20.0 

107 

10.3 

4.43 

0.05 

35.3 

189 

13.7 

4.48 

0.10 

41.5 

222 

14.9 

4.33 

0.15 

47.7 

256 

16.0 

4.38 

0.20 

50.3 

270 

16.4 

4.63 

0.25 

49.9 

268 

16.3 

4.68 

0.50 

46.3 

248 

15.7 

4.73 

Top 

0.35 

0.37 

29.3 

157 

12.5 

4.43 

0.05 

41.9 

224 

15.0 

4.49 

0.11 

50.1 

269 

16.4 

4.34 

0.16 

54.5 

292 

17.1 

4.39 

0.21 

59.5 

319 

17.8 

4.64 

0.26 

61.6 

330 

18.2 

4.69 

0.51 

64.5 

346 

18.6 

4.74 

O.36 

67.3 

360 

19.0 

4.79 

003$ 

63.2 

334 

18.3 

4.84 

0.46 

47*5 

255 

16.0 

4.89 

Top 

0.51 

0.54 

27.3 

146 

12.1 

4.32 

0.13 

52.0 

279 

16.7 

4.60 

0.21 

58.9 

316 

17.8 

4.70 

0.31 

66.0 

354 

13.8 

4.80 

0.41 

72.0 

386 

19.6 

4.83 

0.46 

73.i 

392 

19.3 

4.90 

0.51 

68.9 

369 

19.2 

4.93 

0.56 

55-0 

295 

17.2 

3.00 

Top 

0.61 

0.66 

42.0 

225 

15.O 

4 


2  3>5 


VELOCITY  PROFILE 


Slope  1:1 

Head  Over 
Weir 


Station  1|.0 


Horizontal  Position  3  •5" 


Discharge 


Depth 

Reading 


Depth 


(inches) 

6 


(c  «>f.  s/ft*)  (inches) 


Velocity 
Head 
V/2g 

(inches)  (inches) 


Velocity  Velocity 

2^=  2  V 
(ftl/se&i)  (ft. /sec) 


1.87 


3-15 


4.17 


5.13 


0.186 


0.405 


0.617 


0.843 


6.01 

0.05 

22.8 

122 

11.0 

6.05 

0.09 

26.3 

141 

11.9 

6.io 

0.13 

29.6 

159 

12.6 

6.15 

0.19 

26.8 

144 

12.0 

6.20 

0.24 

— 

— 

— 

Top 

0.23 

6.01 

0.03 

31.7 

170 

13.0 

6.10 

0.14 

41.1 

220 

14.8 

6.20 

0.24 

46.4 

248 

15.7 

6.25 

0.29 

42.8 

230 

15.2 

6.30 

0.34 

21.2 

114 

10.7 

Top 

0.37 

6.01 

0.03 

35-5 

190 

13.8 

6.10 

0.14 

45.5 

244 

15.6 

6.20 

0.24 

51.0 

274 

16.5 

6.30 

0.34 

55.2 

296 

17.2 

6.35 

0.39 

49.8 

267 

16.3 

6.40 

0.44 

33.0 

177 

13.3 

Top 

0.49 

6.01 

0.03 

38.4 

206 

14.4 

6. 10 

0.14 

4766 

256 

16.0 

6.20 

0.24 

51. Q 

29# 

1$.3 

6.30 

0.34 

61.0 

328 

18.1 

6.35 

0.39 

62.4 

334 

18.3 

6.40 

0.44 

63.4 

340 

13.4 

6.45 

0.49 

56.0 

300 

17.3 

6.50 

0.34 

46.0 

246 

15.7 

Top 

0.61 

2  4-0 


Slop  1:1 
Discharge 


Head  Over 
Weir 


nches)  (inches) 


1.87 


0.186 


0.405 


4.17 


0.617 


5.13 


0.843 


VELOCITY  PROFILES 


Depth 

Reading 

.nches) 

Station 

Depth 

( inches) 

4.0 

Velocity 

Head 

V?2g 
( inch  es) 

Horizontal 

Velocity* 

vE 

(  ft ?/ sec1. ) 

Position  10 

Ve locity 

V 

) ft ./sec 

6.03 

0.05 

22.3 

120 

10.9 

6.05 

0.07 

23.1 

135 

11.6 

6.10 

0.12 

27.0 

145 

13.0 

6.15 

0.17 

28.1 

131 

12.3 

Top 

0.21 

6.03 

0.05 

31.4 

169 

13.0 

6.10 

0.12 

38.1 

204 

14.3 

6.20 

0.22 

45.4 

244 

15.6 

6.25 

0.27 

43.6 

234 

15.3 

6.30 

0.32 

25.0 

134 

11.6 

Top 

0.35 

6.03 

0.05 

34.7 

186 

13.6 

6.10 

0.12 

43.9 

235 

15.3 

6.20 

0.22 

50.2 

270 

16.4 

6.30 

0.32 

53.4 

297 

17.2 

6.35 

0.37 

51.8 

278 

16.7 

6.40 

0.42 

40.0 

214 

14.6 

Top 

0.49 

6.03 

0.05 

37.7 

202 

14.2 

6.10 

0.12 

44.4 

238 

15.4 

6.20 

0.22 

35-1 

296 

17.2 

6.30 

0.32 

61.0 

328 

18.1 

6.35 

0.37 

63.2 

339 

18.4 

6.40 

0.42 

65.2 

350 

18.7 

6.45 

0.47 

63.4 

350 

18.7 

6,50 

0.52 

62.8 

338 

13.4 

6.55 

0.5  7 

52.0 

279 

16.7 

6.60 

0.62 

33.0 

177 

13.3 

Top 

0.66 

r 


t*. 


f  * 
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VELOCITY  PROFILES 


Slope  1:1 

Head  Over 
Weir 

(inches) 

6 

Station  U«0 

Discharge  Depth  Depth 
Reading 

(c*f*s/ft)  (inches)  (inches)  1 

Horizontal  Position  16, 

Velocity  Velocity  Velocity 

Head 

V/2g  V  V 

[inches)  (ft. /secy)  (ft. /sec.) 

1.87 

0.186 

5.99 

0.05 

24.3 

130 

11.4 

6.05 

0,11 

29.0 

I56 

12.5 

6.10 

0.16 

29.6 

159 

12. 6q 

6.15 

0.21 

13.0 

70 

8.4 

Top 

0.23 

3.15 

0.405 

5.99 

0.03 

32.5 

174 

13.2 

6.10 

0.16 

42.4 

228 

15.1 

6.20 

0.26 

48.3 

259 

16.1 

6.25 

0.31 

42.1 

226 

15.0 

6.30 

0.36 

21.4 

115 

10.7 

Top 

0.39 

4.17 

0.617 

5.99 

0.05 

35.7 

193 

13.8 

6.10 

0.16 

47.0 

252- 

15.9 

6.20 

0.26 

53.4 

286 

16.9 

6.30 

O.36 

57.4 

308 

17.5 

6.35 

0.41 

55.8 

300 

17.3 

6.40 

0.46 

42.0 

225 

15.0 

Top 

0.50 

5.13 

0.843 

5-99 

0.05 

37-7 

20  2 

14.2 

6.10 

0.16 

48.3 

259 

16.1 

6.20 

0.26 

56.O 

300 

17.3 

6.30 

0.36 

61.4 

329 

18.1 

6.35 

0.41 

63.6 

342 

13.5 

6.40 

0.46 

£5.5 

352 

18.8 

6.45 

0.51 

65.8 

353 

18.8 

6.50 

0.56 

62.3 

334 

18.3 

6.55 

0.61 

49.0 

263 

16.2 

Top 

0.68 

24-2 


VELOCITI  PROFILES 


Slope  1:1 


With  Energy  Dissipators 


Station  o.£ 


Head  Discharge 

Over 

Weir 

(inches)  (cfs/ft) 


Horizontal  Depth  Depth  Velocity  Velocity*  Velocity 

Position  Reading  Head 

vteg  V*  V 

(inches)  (inches)  (inches)  (fty^sec*)  (ft. /sec/) 


1.87  0.186  3.5"  1.92 

1.97 

2.02 

2.07 

Top 

1.87  0.186  10"  1.92 

1.97 

2.02 

2.07 

2.12 

Top 


1.87  0.186  16.5"  1.88 

1.92 

1.97 

2.02 

Top 


0.05 

20.0 

107 

10.3 

0.10 

24.1 

129 

11.4 

0.13 

25.5 

137 

11.7 

0.20 

0.25 

19-3 

103 

10.2 

0.05 

19. 6 

103 

10.2 

0.10 

22.7 

.122 

11.0 

0.13 

23.6 

132 

11.5 

0.20 

24.0 

129 

11.3 

0.25 

0.28 

15.2 

81 

9.0 

0.05 

18.3 

99 

10.0 

0.09 

19*3 

10* 

10.2 

0.14 

23*0 

123 

11.1 

0.19 

0.23 

20.9 

112 

10.6 

243 


VELOCITY  PROFILES 

Slope  1:1  With  Energy  Dissipators  Station  2.0 

Head  Discharge  Horizontal  Depth  Depth  Velocity  Velocity2  Velocity 
Over  Position  Reading  Head 

Weir  V?2g  V2  .  V 

(inches)  (cfs/ft)  (inches) (inches)  (inches)  (ft^/sec*  )(ft/sec/) 


1.87  0.186  3.5"  4.55 

4. 60 

4.65 

4.70 

4.75 

Top 

1.87  0.186  10.0  4.55 

4.60 

4.65 

4.70 

4.75 

Top 

1.87  0.186  16.5  4.5O 

4.55 

4.60 

4.65 

Top 


0.05 

16.6 

89.0 

9.4 

0.10 

18.4 

98.7 

9.9 

0.15 

20.7 

111 

10.5 

0.20 

22.4 

120 

11.0 

0.25 

0.31 

19.0 

102 

10.1 

0.05 

16.4 

88- 

9.4 

0.10 

18.3 

98 

9.9 

0.13 

20.3 

109 

10.4 

0.20 

22.0 

118 

10.9 

0.23 

0*29 

19.9 

107 

10.3 

0.03 

15.7 

84 

9.2 

0.10 

18.0 

9  6 

9.8 

0.13 

19.5 

105 

10.2 

0.20 

0.23 

14.6 

78 

8.9 

"I. 
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VELOCITY  PROFILES 


Slope  1:1  . 

Head  Discharge 

Over 

Weir 

inches)  (cfs/ft) 

With 

Horizontal 

Position 

Energy 

Depth 

Reading 

( inches) 

Dissipators  Station  4.0 

Depth  Velocity  Velocity 

Head 

V?2g  V*  , 

(inches)  (inches)  (ft^sec) 

z  Velocity 

V 

( ft/sec) 

1.87 

0.186 

3.5 

6.00 

0.07 

9.9 

53.1 

7.3 

6.05 

0.12 

10.7 

57.4 

7.6 

6.10 

0.17 

11.8 

63.3 

7.9 

6.15 

0.22 

12.0 

64.4 

8.0 

6. 20 

0.27 

12.0 

64.4 

8.0 

6.25 

0.32 

11.3 

60.6 

7.8 

6.30 

0.37 

9.5 

51.0 

711 

Top 

0.41 

1.87 

0.86 

H* 

O 

• 

O 

6.00 

0.05 

9.2 

49.4 

7.0 

6.05 

0.10 

10.3 

35.3 

7.4 

6,10 

0.13 

1113 

61.7 

7.8 

6.15 

0.20 

11.6 

62.2 

7.9 

6.20 

0.25 

11.4 

61.1 

7.8 

6.23 

0.30 

10.3 

56.3 

7.5 

6.30 

0.35 

7.8 

41.9 

6.5 

Top 

0.39 

1.87 

0.186 

16.5 

6.00 

0.07 

9.4 

50.5 

7.1 

6.03 

0.12 

10.3 

38.5 

7.6 

6.10 

0.17 

11.1 

59.3 

7.7 

6.15 

0.22 

11.1 

59*3 

7.7 

6.20 

0,27 

9.9 

33.1 

7.3 

6.23 

0.32 
n  7/1 

9.2 

27.9 

3.3 

■ 


* 


24-5* 


Head 

Over 

Weir 

(inches) 


3.66 


3.66 


3.66 


VELOCITY  PROFILES 


Slope  2:1 


Station  0.3 


Discharge 
( cfs/ft ) 


Horizontal 

Position 


Depth  Depth  Velocity  Velocity*  Velocity 
Reading  Head 

V?2g  V2  V. 

(inches)  (inches)  ( inches)  ( ftf/se?)  (ft/sec) 


0.308  3-3” 


0.308  10. 0" 


0.308  16.3 


5.50 

0.07 

30.7 

165 

12.8 

5.60 

0.17 

33.2 

210 

14.5 

5.70 

0.27 

43.9 

246 

19.7 

5.75 

0.32 

46.2 

248 

19.7 

5.80 

0.37 

36.4 

195 

13.9 

5.85 

Top 

0.42 

0.47 

18.3 

99 

9.9 

5-52 

0.07 

33.4 

179 

13.4 

5.60 

0.13 

'39.1 

210 

14.3 

5.70 

0.23 

47.0 

292 

13.9 

5.75 

0.30 

49.0 

263 

16.2 

5.80 

0.33 

49.3 

264 

16.2 

5.85 

0.40 

42.7 

229 

13.1 

5-90 

Top 

9.43 

0.30 

23.0 

123 

11.1 

5.50 

0.03 

32.7 

175 

13.2 

5.60 

0.13 

40.8 

218 

14.8 

5-70 

0.23 

47.8 

256 

16.0 

5.79 

0.30 

30.1 

269 

16.4 

5.80 

0.33 

30.3 

270 

16.4 

5.85 

.  0.40 

44.0 

236 

13.4 

5.90 

Top 

0.43 

0.30 

26.3 

142 

11.9 

. 


. 

1 

„  -  i 


•*  . 


r 


Head 

Over 

Weir 

inches) 


VELOCITY  PROFILES 


Slope  2:1  Station  4,0 

Discharge  Horizontal  Depth  Depth  Velocity  Velocity2  Velocity 
Position  Reading  Head 

V/  2g  V*  V 

(cfs/ft)  (inches)  (inches)  (inches)  (ftysec)  (ft/sec) 


3.66  0.308  3.3  6.03 

6.13 

6.20 

6.23 

6.30 

6.35 

6.40 

Top 


3.66  0.308  10.0"  6.03 

6.13 

6.20 

6.25 

6.30 

6.33 

6.40 

6.45 

6.30 

Top 


3.66  0.308  16.5"  6.05 

6.15 

6.  20 


6.35 

6.40 

6.45 

Top 


0.03 

27.7 

149 

12.2 

0.13 

36.2 

194 

15.9 

0.20 

39.8 

214 

14.6 

0.23 

42.1 

226 

15.0 

0.30 

43.4 

2J2 

15.2 

0.35 

40.1 

215 

14.7 

0.40 

0.46 

24.0 

129 

11.3 

0.03 

29.0 

196 

12.3 

0.13 

33*2 

189 

13.7 

0.20 

40.4 

216 

14.7 

0.23 

43.3 

234 

15.3 

0.30 

43*3 

244 

15.6 

0-35 

46.9 

232 

15.9 

0.40 

46.2 

248 

3-5.7 

0.43 

39.2 

210 

14.5 

0.30 

21.0 

113 

10.6 

0.34 

0.03 

29.0 

156 

12.5 

0.13 

38.6 

207 

14.4 

0.20 

42.1 

226 

15.0 

0.23 

44.4 

238 

15.4 

0.30 

46.3 

248 

15.7 

0.33 

46.9 

231 

13.8 

0.40 

41.4 

222 

14.9 

0.43 

29.0 

136 

12.5 

0.32 

* 


Slope  2:1 
Discharge 

)  (cfs/ft) 

0.508 


0.508 


0.508 


247 

VELOCITY  PROFILES 

With  Energy  Dissipators  Station  0.5 

Horizontal  Depth  Depth  Velocity  Velocity2  Velocity 

Position  Reading  Head 

V?2g  V*  ,  V 

(inches)  (inches)  [inches)  (ftr/sec)  (ft/sec) 


3.5 


10.0 


16.5 


5.32 

0.10 

19.9 

107 

10.3 

5.60 

0.18 

24.0 

129 

11.3 

5.70 

0.28 

26.7 

143 

12.0 

5.80 

0.58 

27.4 

147 

12.1 

5.85 

0.43 

27.5 

148 

12.1 

5.90 

0.48 

27.7 

149 

12,2 

5.93 

Top 

0.53 

0.58 

23.2 

135 

11.6 

5.52 

0.08 

18.9 

101 

10.0 

5.60 

0.16 

21.8 

117 

10.8 

3.70 

0.26 

26.1 

140 

11.8 

5.80 

0.36 

28.0 

150 

12.2 

5.85 

0.41 

28.0 

150 

12.2 

3.90 

Top 

0.4$ 

0.50 

16.5 

88 

9.4 

5.32 

0.08 

17.6 

94 

9.7 

3.60 

0.16 

21.8 

117 

10.8 

3.70 

0.26 

27.2 

14$ 

12.1 

5.30 

O.36 

28.9 

155 

12.4 

5.35 

0.41 

29.8 

160 

12.6 

3.90 

0.46 

29.7 

155  . 

12.6 

6.00 

Top 

0.56 

0.61 

23.0 

123 

11.1 

* .  S  ■'  I !  c 
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VELOCITY  PROFILES 

Slope  2:1  With  Energy  Dissipators  Station  4*0 

Head  Discharge  Horizontal  Depth  Depth  Velocity  Velocit/  Velocity 
Over  Position  Reading  Head 

Weir  V7  2g  V*  V 

(inches)  (cfs/ft)  (inches)  ( inches)  ( inches)  (ft?/sec)  (ft/sec) 


3.66  0.308  3.5" 


3.66  0.308  10.0 


0.508 


16.5 


6.05 

0.06 

7-3 

39 

6.2 

6.15 

0.16 

11.3 

61 

7.8 

6.25 

O.36 

13.3 

71 

8.4 

6.35 

0,36 

12.8 

69 

8.3 

6.45 

0.46 

12.9 

69 

8.3 

6.55 

0.56 

12.9 

69 

8.3 

6.65 

0.66 

12.8 

69 

8.3 

6.75 

Top 

O.76 

0.80 

8.4 

45 

6.7 

6.05 

0.05 

7.3 

39 

6.2 

6.15 

0.15 

11.2 

60 

7.8 

6.25 

0.25 

12.2 

65 

8.1 

6.35 

0.35 

12.7 

68 

8-3 

6.45 

O.45 

12.4 

66 

8.1 

6.55 

0.55 

12.6 

68 

8.3 

6 . 65 

0.65 

3.2.3 

66 

8.1 

6.75 

Top 

0.75 

0.78 

7.6 

41 

6.4 

6.05 

0.07 

8.8 

47 

6.8 

6.15 

0.17 

11.3 

61 

7.8 

6.25 

0.27 

12.1 

63 

8.1 

6.35 

0.37 

12.3 

£7 

8.2 

6.45 

0.47 

12.4 

66 

8.1 

6.55 

0.57 

12.4 

66 

8.1 

6.65 

0.67 

13.0 

70 

8.4 

6.75 

Top 

9.77 

0.86 

11.2 

60 

7.8 

VELOCITY  PROFILES 


Slope  3:1 

Head  Discharge  Horizontal 
Over  Position 

Weir 

(inches)  (cfs/ft) 


3.66  0.308  3.5 


3.66  0.308  10.0 


3.66  0.308  16.3 


Station  0.3 

Depth  Depth  Velocity  Velocity4 
Reading  Head 

V?2g  V*  t 

(inches)  ( inches)  ( inches )  (flf/sec) 


5.53 

0.09 

29.1 

156 

3.60 

0.16 

33.4 

190 

5.70 

0.26 

40.8 

219 

5.80 

0.36 

44.5 

238 

5.85 

0.41 

43.8 

235 

5.90 

0.46 

34.8 

187 

5-95 

0.31 

22.3 

120 

Top 

0.56 

5.33 

0.03 

27.4 

147 

5.60 

0.12 

30.6 

164 

3.70 

0.22 

37.3 

200 

5.80 

0.32 

41.0 

220 

3.85 

0.37  • 

41.5 

222 

5.90 

0.42 

36.6 

196 

5.95 

0.47 

30.3 

162 

Top 

0.55 

5.53 

0.06 

24.3 

130 

5.60 

0.13 

30.4 

163 

3-70 

0.23 

35.8 

192 

3.80 

0.33 

39-0 

209 

5.85 

0.38 

36.7 

197 

5.90 

0.43 

26.1 

140 

5-93 

0.48 

14.3 

77 

Top 

0.52 

VeL  ocity 
V 

( ft/sec) 


12.3 

13.8 

14.8 

13.4 
1*  3 
13.7 

10.9 


12.1 

12.8 

14.1 

14.8 

14.9 
14.0 
12.7 


11.4 
12.8 
13.8 

14.4 
14.0 
11.8 
8.8 


£50 


VELOCITY  PROFILES 


Slope  3:1 


Station  4.0 


Head  Discharge  Horizontal  Depth  Depth  Velocity  Velocity*  Velocity 

Over  Position  Reading  Head 

Weir  V*/  2g  z  V2  V 

inches)  ( cf s/ft )  ( inches)  (  inches)  ( inches)  (ft2/se<?)  (ft/sec) 


3.66  0.308 


3.5-" 


3.66  0.308 


10.0" 


3.66  0.508 


16.5 


6.07 

0.05 

26.9 

144 

12.0 

6.15 

0.13 

34.5 

185 

I3.6 

6.25 

0.23 

40.2 

216 

14.7 

6.35 

0.35 

43.6 

234 

13,3 

6.40 

0.38 

43.5 

234 

13.3 

6.45 

0.43 

35.7 

191 

13.8 

6.50 

Top 

0.48 

0.53 

22.6 

121 

11.0 

6.09 

0.05 

26.1 

140 

11.8 

6.15 

0.11 

31.1 

167 

13.9 

6.29 

0.21 

36.9 

198 

14.1 

6.35 

0.31 

40.4 

216 

14.7 

6.40 

0.36 

38.8 

208 

14.4 

6.45 

0.41 

29.5 

158 

12.6 

6.50 

Top 

0.46 

0.50 

16.0 

86 

9.3 

6.06 

0.06 

25.6 

137 

11.7 

6.15 

0.15 

31.6 

170 

13.0 

6.25 

0.25 

36.8 

197 

14.0 

6.35 

0.33 

38.2 

205 

14.3 

6.40 

0.40 

30.5 

164 

12.8 

6.45 

Top 

0.45 

0.50 

17.0 

91 

9.5 

2  5/ 


VELOCITY  PROFILES 

Slope  3:1  With  Energy  Dissipators  Station  0.3 

Head  Discharge  Horizontal  Depth  Depth  Velocity  Velocit/  Velocity 
Over  Position  Reading  Head 

Weir  V?2g  V  V 

Lnches)  (cfs/ft)  (inches)  (inches)  (inches)  (fl^sec)  (ft/sec) 


3.66  0.508  3.5"  5.49 

5-53 

5.60 

5.70 

5.80 

5.90 

6.00 

6.10 

Top 


3.66  0.508  10.0  5.53 

5.60 

5.70 

5.80 

5-90 

6.00 

Top 


3.66  O.508  16.5  5.53 

5.60 

5.70 

5.80 

5.90 

6.00 

6.10 

Top 


0.03 

8,4 

0.03 

13.1 

70 

0.16 

16.2 

87 

9.3 

0.26 

19.5 

105 

10.2 

0.36 

22.1 

119 

10.9 

0.46 

22.3 

120 

10.9 

0.36 

22.6 

121 

11.0 

0.66 

0.73 

20.0 

107 

10.3 

0.03 

13.6 

73 

8.5 

0.12 

17.6 

94 

9.7 

0.22 

19.5 

105 

10.2 

0.32 

21.3 

114 

10.7 

0.42 

22.3 

120 

10.9 

0.32 

O.38 

16.0 

86- 

9.3 

0.66 

13.4 

72 

8.5 

0.13 

16.3 

87 

9.3 

0.23 

19.9 

107 

10.3 

0.33 

21.7 

116 

10.8 

0.43 

22.8 

122 

11.0 

0.33 

23.0 

123 

11.  i 

0.63 

0.68 

18.0 

97 

9.8 

VELOCITY  PROFILES 


Slope  3:1 


With  Energy  Dissipators  Station  4.0 


Head  Discharge 

Over 

Weir 

.nches)  (cfs/ft) 


Horizontal  Depth  Depth  Velocity  Velocity*  Velocity 
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